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SECTION I 
 

INTRODUCTION 
 

This “Urban Water Management Plan”, calendar year 2010 update is prepared in 
accordance with the California Water Code, Division 6, Part 2.6, URBAN WATER 
MANAGEMENT PLANNING, Sections 10610 through 10657. The changes made to the 
1999 legislative session by the 2009 session have been followed. 
 
Section 10621a of the Water Code requires “Each urban water supplier shall update its 
plan at least every five years on or before December 31, in years ending in five and zero”. 
 
The basis of this “Plan” will be the year 2005 “Urban Water Management Plan” adopted 
by the Riverside Highland Water Company (Company). There have been numerous 
changes required in the “Plan” from the 2005 Year version to the present due to 
legislative and judicial actions and these changes will be followed. 
 
This update is a continuation of the series filed with the State Department of Water 
Resources in 1986, 1991, 1995, 2000 and 2005.  
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SECTION II 
 

COMPANY HISTORY AND SERVICE AREA 
 

2.01 Company History 
 
Riverside Highland Water Company (Company) is located in the semi-arid “Inland 
Valley of Southern California, approximately fifty miles easterly of Los Angeles. The 
Company is the successor to the Vivienda Water Company, which was part of the 
Highest Riverside Mesa Scheme. The Vivienda Water Company was incorporated in 
August 1887, with a capital stock of $ 250,000 in five thousand share increments of $ 50 
each. The Vivienda Water Company was operated in unison with the North Riverside 
Land and Water Company and the Jurupa Land and Water Company, under one 
management for the development of water for irrigation of lands on both sides of the 
Santa Ana River. 
 
The Company was incorporated and certified as a Mutual Water Company by the 
California Secretary of State on February 21, 1898, for the purpose of providing domestic 
and irrigation water to its shareholders. 
 
On February 28, 1898, the Company held its inaugural organizational meeting and has 
operated continuously to this date. 
 
2.02 Service Area 
 
The Company provides domestic and irrigation water services to the City of Grand 
Terrace, portions of the City of Colton, and portions of the unincorporated areas of the 
Counties of San Bernardino and Riverside. The water service is to single and multi-
family residential, commercial, industrial and agricultural users. 
 
With the rapid urbanization of agricultural areas within the service area, a decline in the 
irrigation water demand is showing. In most cases, the agricultural water demand is 
replaced with domestic demand. Large parks and greenbelt areas are continued to be 
serviced with irrigation water which is non-potable due to a nitrate content which is in 
excess of drinking water standards. This will leave the potable water available for 
drinking water use. 
 
 Exhibit 2-1, showing the service area boundary of the Company is included. 
 
2.03 Climatological Data 
 
Climatological data indicates that the highest recorded temperature at the San Bernardino 
area has been 117 degrees Fahrenheit (F) and the lowest 22 degrees F. The area receives 
an average of about 15.7 inches of precipitation as rain annually. The precipitation occurs 
mainly during the period from November through May of the following year. The mean 
daily maximum temperature is 80.2 degrees F and the mean daily minimum temperature 
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is 49.3 degrees F. The agricultural irrigation system has averaged 253 days per year in the 
Company service area. 
 
2.04 Population 
 
The service area of the Company is nearing about 85% built-out with the developments 
currently under construction or approved by the planning departments of the governing 
agencies. The major service area of the Company is the City of Grand Terrace. Within 
the current “Master Plan” of the City, a population projection prepared by San 
Bernardino Association of Governments (SCAG) is used. The Housing Element of the 
City was updated in December 2003 shows population figures for the years 2000 and 
2020. The two projections are shown below.  
 

TABLE 2-1 
 

City of Grand Terrace 
SCAG Population Projections 

 
                                 Year                                                Population 
 
                                2005………………………………..12,374 
                                2010………………………………..12,928 
                                2015………………………………..13,375 
                                2020………………………………..13,817 
                                2025………………………………..14,239 
 

TABLE 2-2 
 

City of Grand Terrace 
Housing Element Population Projections 

 
                                 Year                                               Population 
 
                                2000……………………………….11,626 
                                2025……………………………….14,239 
 
The household size shown in the census tracts for the area in the 2000 census was 2.88 
people per household. To estimate the population forecast for the years 2010 to 2030, we 
will use the population of the City of Grand Terrace plus an addition of 15% for areas 
served outside the City. To this number will be added the new developments approved 
and under construction within the service area. Most all of the new development is within 
the unincorporated area of Riverside County and the housing units are known.  
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Based on the 2000 Census of 2.88 persons per household, and assuming an increase in 
density to 3.2 persons per household and utilizing the Company records of domestic 
water connections for households, the Company projects the following for population 
increase within its service area shown in Table 2.3.  

 
TABLE 2-3 

 
Population Projections 

Riverside Highland Water Company 
 

 
                                                           Year                                                  Population 

 
        2000 …………………………………. 11,626 
                                                         2005…………………………………...12,000 
                                                         2110…………………………………...12,000 
                                                         2015…………………………………...14,000 

   2020…………………………………...17,000                                                                           
        2025 …………………………………..20,000 
        2030 …………………………………. 22,900 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                             EXHIBIT 2-1                              
                                                               SERVICE AREA BOUNDARY
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                             SECTION III 
 

                       EXISTING AND PLANNED SOURCES OF WATER SUPPLY 
 

                          3.01 General 
 

The water supply for the Company is from five (5) separate groundwater basins. These 
basins have been adjudicated in the “Orange County vs. City of Chino et al, Case 
Number 117628, County of Orange” Judgment (Orange County Judgment) and the 
“Western Municipal Water District vs. East San Bernardino County Water District et al, 
Case Number 78426, County of Riverside” Judgment (Western Judgment). In addition, 
the Company has entered into an agreement with the San Bernardino Valley Municipal 
Water District (SBVMWD Legal Document 1487, approved January 18, 1990) for a 
maximum of 1,000 gallons per minute of water from the “Districts’ Base Line Feeder” 
project. Water obtained from this project will be assessed against the Company water 
right in the San Bernardino Basin. This agreement was made with the understanding that 
it is a standby agreement and the water delivery to be made only at the Company’s 
request. The Company has 13 wells constructed in the groundwater basins of which eight 
(8) wells produce potable water for domestic use, two (2) wells which produce non-
potable water at this time for irrigation purposes (reason for non-potable classification is 
nitrate which is in excess of State Drinking Water Standards) and three wells dedicated to 
pump water from the Bunker Hill Basin to lower the groundwater due to encroachment of 
the water into structures. This basin pump-out is being done within the San Bernardino 
Valley Municipal Water District’s program to lower the groundwater and the water 
extracted is not assessed against the water rights of the Company. 
 
The Company has the right to construct new wells within its service area and outside of 
its service area. As the need arises, the Company will construct new wells and place them 
in service as future projections show the need. 
 
The Company has been providing water to nearly all of the lands in its service area for 
over a century. A large portion of the water service has been irrigation water for citrus 
groves. A large part of the citrus groves are being taken out of production and the trees 
removed for land development projects for housing, commercial and industrial use. The 
water entitlements of the Company used for irrigation are being converted to domestic 
supply, not requiring additional water rights to meet Company demands. 
 
3.02 Water Basin Descriptions 
 
A general description of the groundwater basins in which the Company extracts water 
supply and all of the water supply sources within the San Bernardino area is contained in 
Chapter 3 of the Regional Water Sources (see Appendix G). 
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SECTION IV 
 

GROUNDWATER BASIN MANAGEMENT 
 

4.01 General 
 
The Basins of the Santa Ana River Watershed are among the most rigorously managed 
and regulated in the State. Planning and Management efforts evaluating groundwater 
needs and supplies have been established for most of the Basins within the watershed 
covering up to the next 20 to 40 years. 
 
The Santa Ana Watershed Project Authority (SAWPA) has prepared the “2005 Regional 
Groundwater Management Plan,” a component of SAWPA’s overall watershed 
management program, based upon the various groundwater management strategies of 
SAWPA’s individual member agencies. These member agency’s strategies are 
incorporated into a broader overall regional strategy, while keeping long-term regional 
goals in mind. This creates a plan, which addresses regional issues while detailed 
sufficiently to identify local issues within the watershed. A copy of the SAWPA Plan is 
included as Appendix “A”. 
 
The San Bernardino Valley Municipal Water District has completed an overview of 
groundwater and surface water management for the San Bernardino area, and is included 
as Appendix “G” herein.  
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SECTION V 
HISTORIC AND PROJECTED WATER SOURCE PRODUCTION 

AND WATER USAGE 
 

5.01 General 
Water for domestic and irrigation is produced from three basins: San Bernardino Basin, 
Rialto-Colton Basin and the Riverside Basin. The production of water for irrigation use is 
rapidly being reduced due to the removal of citrus groves for urban development. The 
irrigation demand is being converted to domestic production following periods of 
development. 
 
5.02 Past Ten-Year Water Production 
The past ten years (2000 through 2009) of water production for domestic use and 
irrigation use are shown in Table 5-1. 
 

Table 5-1 
Past Ten Years of Water Production 

(All quantities shown in acre-feet) 
 

Year                 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
 
Domestic         3,994   3,816    4,772  3,922   4,044 3,723 3,684 4,122 3,871 3,825 
Irrigation        1,176      839    1,022     708      501    692    163      96      64      91 
Total                5,170   4,655    5,794  4,630   4,454 4,415 3,847 4,218 3,935 3,916 
 
The reduction of irrigation water may be seen in the above Table 5-1. When comparing 
this with the population projections in Section II, the housing developments designated 
for future construction will increase the domestic production.  Irrigation demands are 
expected to increase when development returns to the Riverside County areas that the 
Company expects to serve. 
 
5.03 Water Use 
All water in the domestic water system is sold to customers through meters. In April 
2010, a survey of the categories of customers was made and the following data obtained: 
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Table 5-2 
Number of Water Connections by Category and Size 

                  Type/Category of Customer                      No. Metered Services 
           (2005) (2010) 
                  Residential                                                                3,711 3,785        
                  Commercial                                                                   82      75        
                  Industrial                                                                         8      19 
                  Agricultural (Agricultural and Residential)                  18      36 
                  Other Water Systems                                                      0        0 
                            TOTAL ACTIVE CONNECTIONS             3,819 3,915 
 
      Size         Number 
          (2010) 
      ¾”            3,687 
     1”                  73 
     1-1/2”                  114 
     2”                  33 
     3”                       5 
     4”                      3  
             3,915 
5.04 Exchanges and Transfer of Water 
The Company has “Emergency Inter-Ties” with the City of San Bernardino, City of 
Colton and the City of Rialto. In addition, the City of Riverside owns shares of stock in 
the Company and obtains their share of water by “In-Lieu-Pumping”. The following 
Table 5-3 shows the quantity of water delivered to the agencies requesting water and the 
amounts pumped by the City of Riverside. The Company has the right to terminate this 
inter-tie service if they need the water and the Company can request water from the other 
agency if it is needed. 
 
The City of San Bernardino has not requested any water and the inter-tie is in place if the 
City or the Company need water. The City of Colton has had to shut down some of its 
domestic water production wells since toxic substances are showing up in the wells in 
excess of State Standards. Water has not been delivered to the City of Colton since 2002. 
The City of Rialto has an inter-tie in-place since 2004 for the same reasons as the City of 
Colton. The City of Rialto has not ever taken water from the Company. 

Table 5-3 
Domestic Water Delivered to the City of Colton 

(Quantities Shown in Acre-Feet) 
 

                                             Year                                Quantity 
                                               
                                             2005                     0 

2006 0 
2007 0 
2008 0 
2009 0     
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Table 5-4 
In-Lieu Pumping by the City of Riverside 

(Quantities Shown in Acre-Feet) 
                                         Year                                     Quantity 
                                          2005    440 

2006 440 
2007 440 
2008 440 
2009 440 

 
Three wells, FW-2, FW-5 and FW-18 have been dedicated to pumping water from the 
Bunker Hill Basin (San Bernardino Basin) to lower the groundwater to a level where it 
will not flood the basements of commercial structures in the basin. This pumping is done 
in cooperation with the San Bernardino Valley Municipal Water District Groundwater 
Reduction Program. Water Pumped in this program is not assessed against the Company 
water rights in the San Bernardino basin. 
 

Table 5-5 
Groundwater Reduction Program Pumping 

(Quantities Shown in Acre-Feet) 
 

Well                                                   Quantity by Year             
                         2005 2006 2007 2008 2009 
 
FW-2                             0.2        0.3       3.3       1.3    0.9             
FW-5                             0.2        0.2       2.0       0.0       0.0            
FW-18                           0.9        0.2       0.2       0.9       0.4            
                  TOTAL          1.3         0.7       5.5      2.2       1.3 
 
5.05 Imported Water 
The Company has entered into an agreement with the San Bernardino Valley Municipal 
Water District (SBVMWD Legal Document 1487, approved January 18, 1990) for a 
maximum flow rate of 1,000 gallons per minute from the District’s “Base Line Feeder” 
project. The maximum quantity the Company can receive in any calendar year is 1,000 
acre-feet from this pipeline. Water obtained through this agreement will be assessed 
against the Company’s water right in the San Bernardino Basin. This agreement was 
made with the understanding that it is a standby agreement and the water delivery is to be 
made only at the Company’s request. 
 
A copy of Legal Document No. 1487 is included as Appendix “B”, herein. 
 
 
 
 

                                                                                                                                EXHIBIT 5-1 
                                                                     WATER WELL LOCATIONS 
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5.06 Water Production by Groundwater Basin 
The Company extracts water from three separate basins: The San Bernardino Basin, 
Colton Basin and the Riverside Basin. The San Bernardino Basin extractions are from 
two (2) sub-basins: the Lytle Creek Basin and the Bunker Hill Basin. The Riverside 
Basin is separated into two areas, based on drainage to the Santa Ana River. These 
separated basins are called the Riverside North Basin and the Riverside South Basins. 
 

Table 5-6 
Year 2009 Water Production By Well and Groundwater Basin 

 
                       San Bernardino Basin                                                Riverside Basin 
Well          Lytle Creek       Bunker Hill      Rialto-Colton      Riv. North     Riv. South 
 
LC-1                 0.0                      -                          -                          -                      - 
LC-8                 0.0                      -                          -                          -                      - 
LC-10        1,207.9                      -                          -                          -                      - 
FW-2                 -                       0.9                      -                          -                      - 
FW-5                 -                       0.4                      -                          -                      - 
FW-18               -                       0.0                      -                           -                     - 
CR-4A               -                         -                          -                          -                      - 
LV-3                  -                         -                          -                        37.2                  - 
RN-6                 -                          -                          -                    2074.8                  - 
RN-7                  -                         -                          -                      546.3                  - 
RN-17                -                         -                          -                        47.7                  - 
RN-20                -                         -                          -                          0.7                  - 
RN-21                -                         -                          -                            -                     0.0 
RN-22                -                         -                          -                            -                     0.1 
Total           1,207.9                    1.3                       -0-                 2,706.7                   0.1 
 
Total water pumped during calendar year 2009 = 3,916 acre-feet. 
When subtracting basin pump out water total to customers is 3,914.7 acre-feet. 
 
The Company has 13 operating wells of which eight (8) extracts water for domestic water 
distribution. Two (2) wells are dedicated at this time for irrigation purposes. The 
irrigation wells have a nitrate concentration in excess of drinking water standards are 
pumped into an irrigation water system, which is separated from the domestic system. 
Three (3) wells are dedicated to basin pump-out to reduce the groundwater elevation to 
where water will not encroach into existing structures. Location of the wells are shown 
on Exhibit 5-1 
 
5.07 Projected Water Requirements 
During the past ten years (2000 through 2009) total annual water production has 
decreased steadily from 5,170 acre-feet in 2000 to 3,916 acre-feet in 2009. The domestic 
water production has remained steady while the irrigation extractions have declined. This 
can be seen in Table 5-1, Past Ten Years of Water Production. The decline in irrigation 
water production is caused by the reduction in irrigated acreage created by urbanization 
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in the agricultural areas within the Company. There are large acreages planned for future 
development where irrigation has stopped and domestic supply will begin. This is 
reflected in the population projections shown in Table 2-3, Population Projections.  
 
Irrigation requirements will not disappear in the future. The Company has wells (No. RN-
21 and RN-22) which do not meet the standards for drinking water due to high nitrates 
and are dedicated to producing irrigation water for parks, landscaped and open space. The 
Company also expects to meet much of its irrigation demand from wells in the Riverside 
South Basin for areas within its service area in Riverside County.  It is estimated that 
approximately 2,000 acre-feet of this water will be extracted annually in the future for 
these purposes. The irrigation of water is planned primarily in areas where the geologic 
conditions are that the lands being irrigated are non-water bearing. In this manner the 
water being extracted will remove nitrates from the groundwater and placed in areas 
where they will not percolate back to the groundwater. It is planned that this extraction of 
the high nitrate water will help to return these wells back to drinking water standards. 
 
Based on historic population estimates, water production, and anticipated water 
conservation, the current 10 year average (2000 to 2009) of 1.04 acre-foot of water per 
single family residence will be reduced to a projected 0.83 acre-feet per single family 
residence per year the future for domestic production.  
 

Table 5-7 
Projected Water Requirements For  

Riverside Highland Water Company 
(Projected Water Production Shown in Acre-Feet) 

 
                                                                           Water Requirements                     
    Year              Population                Domestic (1)              Irrigation         Total 
 

2005                 12,000                        3,723                         692                  4,415 
2009                 12,000                        3,825                           90                  3,916 
2015                 14,000                        4,500                         600                  5,100 
2020                 17,000                        4,945                       1000                  5,945 
2025                 20,000                        5,210                       2000                  7,210 
2030       22,900       5,950  2000     7,950 
 
(1) Average daily water usage for domestic single family residence (SFR) was 1.01 
af/yr, the per capita water use in 2009 was 291 gpd. Table 5-7 projections assumes that 
the average daily usage for SFR will decline to 0.9 af/yr (260 gpd/person) in 2015, 
0.80 af/yr (231 gpd/person) in 2020, and 0.75 af/yr (216 gpd/person) in the year 2030. 
 
5.08 Current Water Production Capabilities 
The Company currently has thirteen (13) wells capable of producing water. Two of 
these wells, RN-21 and RN-22 are dedicated to provide irrigation water due to high 
nitrate concentrations. Three wells, FW-2, FW-5 and FW-18 are being used for the 
groundwater reduction program of the San Bernardino Valley Municipal Water 
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District. These three wells can be converted to domestic water production if required. 
To assess the water production capabilities for domestic water, all wells with the 
exception of the irrigation wells RN-21 and RN-22 will be considered. 
 
The following Table 5-8 shows the water production capabilities at the end of the 
calendar year 2009 production period. The data is from recent Southern California 
Edison, Hydraulic Test Results on the well and pumping equipment: 
 

Table 5-8 
Pumping Capabilities of Riverside Highland Water Company 

Operating Water Wells 
(Water Production Shown in Gallons Per Minute) 

 
       Well              Use             Rate of Flow  Pump Efficiency Potential AF/yr 

 
LC-1              Dom                 1,019                 57.5%   660  
LC-8              Dom                 1,040                 56.2%   660 
LC-10            Dom                 2,298                 56.7%           1,520 
FW-2             Dom                 1,122                   N/A   730 
FW-5             Dom                 2,381                 61.6%           1,580 
FW-18           Dom                 1,270                    N/A   860 
CR-4A                             Non-Operating             -- 
LV-3              Dom                 1,510                 81.5%  990 
RN-6             Dom                  2,136                 75.3%          1,390   
RN-7             Dom                  1,932                 69.7%          1,250 
RN-17           Dom                  1,901                 69.7%          1,250 
RN-20           Dom                  1,010                 73.0%     660 
RN-21           Irr                      1,390                 67.0%  920 
RN-22           Irr                      1,400                 64.9%   920 

             Total      13,390 
 
Potential AF/yr based on 300 d/yr and 12 hr/d operations        
N/A-Represents not available 
Dom- Represents domestic water production 
Irr- Represents irrigation water production 
 
Domestic water production from existing sources will provide 17,619 gallons per minute 
of production. Under current pumping policies for pumping 16 hours daily, a total of 17 
million gallons of water per day can be produced. 
 
Irrigation water production from existing sources will provide 2,790 gallons per minute 
of production. Under current pumping policies for pumping 18 hours daily, a total of 3 
million gallons of water per day can be produced. 
 
When considering the domestic water on a maximum day of the maximum month (2.0 
times average daily usage) will require 470 gallons per day per person, the current 
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production capabilities would serve a population of 45,080 people. Because the domestic 
water distribution system is separated into pressure zones, this would require many 
transfers of water. To make the water system reliable, additional wells will be constructed 
to provide water production to proper locations and required redundancy within the 
domestic water system. 
 
Wells presently considered for additions to the domestic water system are as follows: 
 

Table 5-9 
Proposed Well Additions to Domestic Water System 

 
                           Well                                                             Year of Installation 
                           SMR                                                                        2013 
                           FW-5 *                                                                    2016 
    CR                  2020 
                           FW-2 *                                                                    2025 
                           FW-18 *                                                                  2026 
                           Lytle Creek                                                              2028 
 

      *  Wells existing that will be converted to domestic use and are 
    included in the current production capacity. 

 
Each well is expected to have a production capacity of 1,500 to 2,500 gallons per minute. 
The actual number of wells to be added to the system can vary depending upon actual 
need. Since there is no restriction on constructing wells in the basins that the Company 
extracts water, the dates of installation are subject to change, again depending upon 
needs. 
 
5.09 Alternate Water Supplies 
Water supplies, in addition to the water sources of the Company, have been discussed 
earlier in this Plan. These sources include: 
 

1. Base Line Feeder, San Bernardino Valley Municipal Water District; 1,000 gallons 
per minute or 1,000 acre-feet of water annually. 

 
2.   Emergency Inter-Ties: City of San Bernardino, 1,000 gpm; City of Rialto, 1,000 
gpm and the City of Colton, 1,000 gpm. To date, Riverside Highland Water Company 
has not received any water from these inter-ties but has delivered water to the City of 
Colton. 

 
In addition to the alternative sources in-place at the current time, sources of water, other 
than additional wells extracting natural in-flow to the water basins include: 
 

• State Project water from the San Bernardino Valley Municipal Water District 
when water treatment facilities and pipelines are in-place. 
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• Extraction of State Project Water, which has been percolated into the basin by the 
San Bernardino Valley Municipal Water District. 

 
• Extractions of Santa Ana River Water which has been percolated into the water 

basins through the Seven Oaks Accord, if the water rights are proved by the State 
Department of Water Resources. 

 
• Connection to the Western Municipal Water District “Riverside-Corona Feeder” 

pipeline project when the pipeline is constructed. 
 
5.10 Recycled Water 
The Company does not have a wastewater treatment plant and the two (2) wastewater 
treatment plants in the immediate area, the City of Colton and City of San Bernardino, 
conduct secondary treated wastewater to a RIX plant where the  wastewater is further 
treated and discharged into the Santa Ana River downstream from the service area of the 
Water Company. The treated wastewater is discharged in a section of the Santa Ana 
River which will allow the higher TDS content of the to be delivered.  The San 
Bernardino Valley Water District and the City of San Bernardino are expected to further 
treat the wastewater and reclaim the RIX plant flows.  The joint project is expected to 
transport the reclaim wastewater to the Bunker Hill Basin for ground water recharge.  
The Company may elect to participate in this project to utilize the reclaim wastewater for 
future irrigation demands.  Future projections do not include recycled water at this time.  
 
The Company is currently practicing groundwater conservation by extracting water not 
suitable for domestic purposes (Wells RN-21 and RN-22, high in nitrates) and serving 
this water to irrigation water customers in-lieu of using domestic water. By removing this 
tainted water from the basin it is anticipated that the extraction of this water will reduce 
the level of nitrates in this area of the basin so future use of this water will be conductive 
to domestic water use. 
 
The Company expects to utilize the Riverside South Basin for non-potable irrigation 
supply to satisfy irrigation demands within its service area in Riverside County. 
 
5.11 Reduction of Water Losses as a Source of Water 
The Company has developed a substantial amount of water through its Capital 
Replacement Program from 1985 through the present. The water gained by reducing the 
Unaccounted-For-Water in the domestic water system is shown in Section VI, herein. 
There were also large losses in the irrigation water system due to leaks and other factors 
and the irrigation system has been largely abandoned because of urbanization of the 
agricultural lands. The remaining and new irrigation systems have been replaced with 
new piping and pumping systems are in-place and significant savings in irrigation water 
will be realized in the future. 
 
The following Table 5-10, “Domestic and Irrigation Water Production, 1985 through 
2009 and Number of Services,” shows the decline in water production and increase in 
water services.  
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Table 5-10 
Domestic and Irrigation Water Production and Number of Service Connections 

1985 through 2009 
 

                             Water    Production in AF/yr              
Year               Domestic      Irrigation      Total    Connections Average Usage  
          Per Dom. Conn 
1985                  4,527             6,721           11,249          3,128  1.45 
1986                  3,898             5,671             9,569          3,197  1.22 
1987                  3,238             4,598             7,836          3,242  1.00 
1988                  3,272             4,774             8,046          3,462  0.95 
1989                  4,026             4,800             8,826          3,631  1.11 
1990                  4,197             4,476             8,673          3,722  1.13 
1991                  3,851             4,366             8,217          3,734  1.03 
1992                  3,457             3,824             7,271          3,749  0.92 
1993                  3,558             4,127             7,685          3,750  0.95 
1994                  3,702             4,503             8,205          3,761  0.98 
1995                  3,629             4,073             7,702          3,763  0.96 
1996                  3,844             4,161             8,005          3,700  1.03 
1997                  3,721             4,183             7,904          3,734  1.00 
1998                  3,269             2,502             5,771          3,735  0.86 
1999                  3,921             2,120             6,041          3,736  0.95 
2000                  3,994             1,176             5,170          3,748  1.07 
2001                  3,816                839             4,655          3,780  1.01 
2002                  4,772             1,022             5,793          3,780  1.26 
2003                  3,922                708             4,630          3,782  1.04 
2004                  4,044                501             4,545          3,817  1.06 
2005    3,723     692           4,415      3,835  0.97 
2006    3,684     163           3,847      3,885  0.95 
2007    4,122       96           4,218      3,923  1.05 
2008    3,871       64           3,935      3,924  0.99 
2009    3,825       91           3,916      3,927  0.97 
 
In 1985, the Unaccounted-For-Water in the irrigation system was 45.1%. The reduction 
in Unaccounted-For-Water reduced at a slower rate since the reduction of agricultural 
lands was anticipated through attrition and conversion to urban development. The 
reduction of losses in the irrigation system has proved to be a source of water, same as 
the domestic water system. Careful planning and forward thinking by the Company has 
proven to be a valuable asset in the future of the Water Company. 
 
The 10-year average consumption per connection per year from 2000 to 2009 was 1.04 
af.  The 10 year period from 2000 to 2009 will be utilized as the time period for the Base 
Water Use Calculations.                               
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SECTION VI 
WATER RIGHTS 

 
6.01 General 
The Groundwater Basins that the Company extracts water have been adjudicated most 
recently by the “Orange County Water District vs. City of Chino et al. Case Number 
117628, County of Orange and the Western Municipal Water District et al. vs. East San 
Bernardino Valley County Water District et al., Case Number 78426, County of 
Riverside.  See Appendix G for an explanation of water rights for the San Bernardino 
area.  
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SECTION VII 
CONSERVATION AND EDUCATION 

 
7.01 General 
The Company has been an advocate of water conservation for many years. In 1985, the 
Company commissioned a “Revenue Requirement Study” which would include a review 
of water system operations and a program for water system improvements. This report 
found: In 1985, the Company pumped 4,527 acre-feet of water for domestic distribution. 
Of this production, 2,758 acre-feet were recorded as being received at the customer water 
meter, resulting in unaccounted-for-water loss of 39.1%. This loss was suspected as 
losses due to leakage in the water distribution system, un-metered water by construction 
and other factors. A leak map was prepared at the Company and each reported leak was 
indicated on the map. From this map, a “Capital Replacement Program” was prepared 
and approved by the Board of Directors. The map provided input to where the greatest 
leakage areas were given a high priority and construction proceeded. The current results 
of the program is that the Company had a decrease in pumping to 3,827 acre-feet in 2009 
while increasing deliveries to customers to 3,659 acre-feet resulting in unaccounted for 
water of 4.4% of pumping. 
 
Other conservation programs initiated by the Company over the past and continuing 
today will be discussed herein.  The time period from 2000 to 2009 will be utilized for 
the Base Water Use Calculations for this report.  The average water use per domestic 
connection per year for the Base Water Use was 1.04 af/yr.  A 20% reduction would 
require this average to be reduced to 0.84 af/yr per domestic connection. 
 
The Company has implemented the following water demand management programs: 

1. Capital replacement program to reduce unaccounted for water 
2. Water service leak detection program 
3. In-home water usage audit program 
4. Supervisory control and data acquisition system program (SCADA)  
5. Water system leak detection program 
6. Water conservation training program in schools 
7. Water conservation training programs community wide 
8. Water conservation literature distribution program 
9. Tiered water rates as a form of conservation 
 

7.02 Water Demand Management Measures (DMM) 
The new guidelines for UWMPs require that the following 14 DMMs be included in the 
2010 UWMP:   

(A) Water survey programs for single family and multi family residential 
customers 

(B) Residential plumbing retrofit 
(C) System water audits, leak detection, and repair 
(D) Metering with commodity rates for all new connections and retrofit of 

existing connections 
(E) Large landscape conservation programs and incentives 
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(F) High efficiency washing machines rebate programs 
(G) Public information programs 
(H) School education programs 
(I) Conservation programs for commercial, industrial, and institutional accounts 
(J) Wholesales agency programs 
(K) Conservation pricing 
(L) Water conservation coordinator 
(M) Water waste prohibition 
(N) Residential ultra-low flush toilet replacement programs 

 
A.  Water survey programs for residential customers 
In 1989, the Company initiated an “In-Home Water Audit Program” to review 
customers in-house and outdoor uses and habits. The audit is performed at the request 
of the Customer or, it may be recommended by employees reviewing historic water 
usage against a high usage meter reading in any particular period of time. Upon 
completion of the water usage audit, recommendations are made to the homeowner to 
reduce water usage. Company personnel will follow up with the customer to review  
the recommendations made as a result of the audit. 

 
No record of water saved through this program has been maintained. It is believed 
that a significant reduction of water usage has been realized after an audit has been 
made and the employee recommendations have been implemented for individual 
customers. 
 
B. Residential Plumbing Retrofit 
The Company does not have a residential plumbing retrofit program and does not 
intend to initial this program at this time. 
 
C. System water audits, leak detection, and repair 
The Company is currently in the third year of a five year plan to replace all of the 
water meters with automated meters to help detect both meter leaks and leaks within 
the customers property.  During the regular reading duties, the meter and joining 
pipelines are reviewed for water leakage. Where water is noted in the reading of the 
meter, a service technician is dispatched to the location of the possible leak to 
evaluate the situation. Any leaks found, whatever the size, are repaired immediately. 
It has been the experience of the Company that approximately 5.5 % of the meters in 
the distribution system have small leaks in any one year.  The automated water meters 
will enable the Company to detect leaks within the customers system.  The Company 
plans to initiate this customer leak detection program when the automated meter 
program is completed. 

 
Meters that are noticeably not providing proper readings during the reading period 
and in the calculations for water used as compared to historic usage by water billing 
personnel will be evaluated and replaced or repaired as the situation requires. The  
Company “Water Meter Change-Out Program” commenced in 1981 and is continuing 
today.  The Company plans to replace all of its water meters with new automated 
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water meters. The “Meter Change-Out Program” will continue as an on-going 
program to ensure proper reading meters are being utilized within the distribution 
system.   
 
The Company has had an ongoing leak detection system that has been in place since 
1989.  The Company has not keep an account of how much water this program has 
conserved. 

 
The Company has a Capital Replacement Program that includes the replacement of 
water mains, valves, fittings and water service connections from the water main to the 
customer meter. Please note that all water sold is through meters regularly checked 
for accuracy. The results of the program from years 1985 through 2004 are shown in 
the following Table 7-1.   

 
Table 7-1 

Domestic Water System Unaccounted-For-Water 
(All quantities shown in acre-feet) 

 
Year                1985         1986        1987       1988       1989        1990        1991        1992         
 
Production       4,527        3,898       3,238      3,272      4,026       4,197       3,851      3,457 
Metered           2,758        2,862       3,272      2,796      3,243       3,340       3,096      3,124 
Difference       1,769        1,036          473         476         783          857          755         333 
% Loss             39.1          26.6        14.6        19.4         20.4         19.6          9.6          7.8 
 
Year                 1993          1994       1995       1996       1997        1998        1999       2000 
 
Production       3,558        3,702        3,629       3,844      3,721       3,269       3,921    3,994 
Metered           3,280        3,348        3,387       3,602      3,522       3,112       3,719    3,858 
Difference          278           354           242          242         199          157          202       137 
% Loss             7.8            9.8             6.7           6.3          5.3           4.8            5.2        3.4 
 
Year                  2001      2002      2003      2004    2005      2006      2007    2008 2009 
 
Production        3,816      4,772     3,922     4,044   3,723     3,680     4,094   3,848   3,827 
Metered            3,626      4,588     3,804     3,885   3,553     3,636     4,014   3,830   3,659 
Difference           190         184        118        159      170    44      86      18    168 
% Loss               5.0           3.8         3.0         3.9 4.6   1.2     2.1     0.5     4.4 
 
The goal of the Company is to continue the “Capital Replacement Program” to maintain 
the low unaccounted-for-water it has achieved under the program. A brief outline of the 
proposed Program for the years 2010 through 2024 is shown below in Table 7-2: 
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Table 7-2 

Capital Improvement Plan 
2010 Through 2024 

2010: 
Michigan Street from Van Buren to Pico, mains and services                                                           
Replace 400 Automated Meters                      
Replace Water Well RN# 7 Pump                                                               

2011: 
Purchase material for Michigan Street from Pico Street to Main Street                                                                          
Install 400 Automated Water Meters          
Upgrade SCADA Panels                                  
Replace Water Well LV#3 Pump                                              

2012: 
Fairburn from Kingston to Miriam Way, mains and services                    
Michigan Street from Pico to Main Street, mains and services  

 Install 600 Automated Water Meters                                          
2013: 

Drill Riverside North Water Well              
 Loop West Side from Barton Road to Palm and Rosedale      

DeSoto from Dos Rios to mid-block, mains and services          
Install 600 Automated Water Meters                           

2014: 
Raven Way, Mt. Vernon Avenue to Oriole, mains and Services   

 La Paix from Dos Rios to mid-block, mains and services    
 Complete and equip Riverside North Water Well     

Install 200 Automated Water Meters     
2015: 

24” Lytle Creek line – Santa Ana River crossing  
Pico Street from Michigan to end, mains and services  

2016: 
Observation Drive from Van Buren to Palm – Hydraulic 

 balance Zone II Van Buren Reservoir and Miller Reservoir  
Reed Avenue from Van Buren Street to SCE easement, Lark and Kentfield cul-
de-sacs, mains and services 
Upgrade Water Well FW#5 for domestic purposes 

2017: 
Palm Avenue from fire hydrant to driveway @ Miller 

 Reservoir, mains and services        
Westwood Street from 23224 to end, Westwood Lane and 

 Mason Street, mains and services          
 Warbler Street and Robin Way from Raven Way to Oriole  
 Avenue, mains and services      
2018: 

Fremontia Street, Napa Court and Reed Street from Pico to 
 Main Street, mains and services      
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LaCrosse Avenue – Barton Road to South Terminus, mains and services   
2019: 

Nandina Street, Canary Court, Merle Court, Paradise Street, 
 Sisken Court and Peacock Street from Preston to Palm Avenue, 
 mains and services        
 Reed Street, DeSoto Street, Pascal Street and La Paix Street 
 from DeBerry to Stonewood, mains and services   
2020: 

Drill well in Colton/Rialto Basin 
Franklin Street, Oriole to Franklin Way including Condor Ct and  
Eagle Ct., mains and services     

2021: 
Complete and equip well in Colton/Rialto Basin 
Raven Way, Mt. Vernon to Oriole, mains and servives 

2022: 
Garden Avenue @ Pico Street both cul-de-sacs, mains and services   

 Sanburg Way @ Pico Street both cul-de-sacs, mains and 
 services        
2023: 

Dickens Avenue from Pico to end of cul-de-sac, mains and services  
 Royal Avenue and Tanager Street between Pico and Michigan 
 Street, mains and services         
2024: 

Pascal Avenue, Lark Street, Kentfield Street, and Vivienda 
 Avenue from Van Buren south, mains and services   
 
D. Metering with commodity rates for all connections 
As stated in (C) the Company is in the third year of a five year water meter replacement 
program to install automated water meters for all customers. 
 
E.  Large landscape conservation programs and incentives 
The Company has very few large landscape irrigation areas within its service area.  The 
Company plans, in the future, to offer non-potable irrigation water to these customers.  
The Company does not have a landscape conservation program or incentives, and does 
not plan to implement this type of program in the near future. 
 
F. High efficiency washing machine rebate program 
The Company does not have a high efficiency washing machine rebate program and does 
not intend to initiate such a program. 
 
G. Public information programs 
Annually, the City of Grand Terrace which the Company provides water service becomes 
involved with Water Awareness Month, including passing a Water Conservation 
Resolution and prominently displaying the winning poster from the schools during Water 
Awareness Month poster contest. 
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In the past, the Company has sponsored and manned a booth at the City of Grand Terrace 
“Annual Merchants Fair”. At this booth, water conservation literature is available to 
participants and the personnel will answer questions and discuss water matters with the 
people who are normally customers of the Company.  The Company also has a water 
conservation booth annually at both the Grand Terrace Days and Highgrove Days. 
 
The Company maintains a literature rack in the lobby of the Corporate Offices. There are 
booklets and literature available at the booths sponsored by the Company. An example of 
the literature available follows: 
 

• Water Conservation Hints: This is a pamphlet prepared by the Company as a 
handout to new customers or interested people.  

 
• Take A Day Off: A booklet distributed by the Metropolitan water District of 

Southern California, showing climate zones and the amount of water needed for 
different types of grass. This pamphlet is produced from a study conducted by 
The University of California, Riverside and funded by Los Angeles Department 
of Water And Power, Municipal Water District of Orange County, San Diego 
County Water Authority and Metropolitan Water District of Southern California. 

 
• The Easy Guide To Lawn Watering: This pamphlet produced by faculty of the 

University of California, Riverside and the University of California Cooperative 
Extension Horticultural Advisor, San Bernardino County and Distributed by San 
Bernardino Valley Municipal Water District and Cooperative Extension, 
University of California, San Bernardino, details the methods in which a 
homeowner can determine the amount of water actually being applied to a lawn 
and the time in minutes a lawn should be watered for a type of grass. There is a 
series of suggestions to conserve water in home lawns. 

 
H. School Education programs 
In 1991, in conjunction with the Colton Unified School District’s “Partners in Education 
Adopt-A-School Program” the Company adopted Terrace View Elementary School in the 
City of Grand Terrace. The Company provides water service to the City of Grand 
Terrace. Staff of the Company provides instruction about water resources, how water gets 
to the tap in your home, water conservation and the water business operations. 
 
This “Adopt-A-School Program”, now in its nineteenth year, utilizes classroom work by 
the teacher and the Company employees, supervised tours to the Western Municipal 
Water District of Riverside County’s “Low Water Use Demonstration Garden”, the 
Metropolitan Water District of Southern California’s Mills Water Treatment Plant, Oliver 
Roemer Water Filtration Plant, a water testing laboratory, an EPA Superfund Site, riding 
with meter reading personnel and the corporate facilities and operation facilities of the 
Company.  
 
On May 30, 2002, the Company adopted a second school, Grand Terrace Elementary 
School, in the “Partners in Education, Adopt-A-School Program”.  
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Each year, the Company sponsors a “Water Awareness Poster” contest, which includes 
both schools during Water Awareness Month. Awards, which are engraved plaques are 
awarded to two winners in each school grade level. Personnel from the Company are 
requested to judge the Annual Science Fair, both at the local school and district wide 
level. The Grand Prize Winner in the Poster Contest for each school is presented with a 
$100.00 U.S. Savings Bond sponsored by the Company. 

 
 
I.  Conservation programs for commercial, industrial, and institutional accounts 
The Company has no large commercial, industrial, or institutional accounts 
 
J. Wholesale agency programs 
The Company has not purchased any water supplies from any wholesales agency.  It has 
a connection to SBVMWD’s baseline feeder and can take wholesale supply in an 
emergency. 
 
K. Conservation Pricing 
In 1985, the Company commissioned a “Revenue Requirement Study” to determine the 
revenue required for each class of service to pay its fair share of monies to operate and 
maintain the domestic and irrigation water systems. During the study it was noted that a 
waste of water was occurring by some customers and some irrigation customers were not 
metered.  

 
The rate structure at the time was for assessments to pay for water usage and a declining 
rate for water in excess of that amount represented by the assessment. In 1986, the Board 
of Directors of the Company accepted the Revenue Requirement Study and began to 
implement the new rate structure. Prior to beginning the new water rates, the Staff of the 
Company began a public information and education series of talks to the City of Grand 
Terrace, its largest customer base, service clubs and information centers at community 
gatherings. When the rates were implemented, public acceptance was overwhelming. 

 
The Company completed an additional rate study (2010) to further reduce water 
consumption and match fixed revenue sources to fixed revenue expenditure, along with 
matching variable revenue sources to variable revenue expenditure. 

 
   Table 7-3 

2010 Domestic Water Rate Schedule 
 
 Units per 2 months   Rate per Unit ($) 
 0 to 78     0.64 
 78 to 140    0.84 
 140 to 200    0.99 
 Over 200    1.14  
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The water rate structure is designed as an increasing charge for water as usage increases. 
It was determined that 20 units (100 cubic feet = 1 unit) of water per month was the 
lifeline amount being used by customers for inside water use. Water meter readings are 
done bi-monthly and the rate structure as of January 01, 2011 is shown. 

 
     Table 7-4 

2011 Domestic Water Rate Schedule 
Units per 2 months   Rate per Unit ($) 

 
 Year      2011 2012 2013 2014 
 0 to 50 units     0.68 0.72 0.76 0.81 

51 to 90 units                0.89 0.94 1.00 1.06 
91 to 140 units     1.05 1.11 1.18 1.25   
Over 141 units                          1.21 1.28 1.36 1.44 

 
The commodity rates are scheduled to increase each year from 2011 to 2014 with Tiers 3 
and 4 having the largest increases.  If the 20% per capital reduction is not met by the year 
2014, the commodity rate increases for Tiers 3 and 4 will continue. All of the Tier rates 
will increase to match inflation.  This rate structure, along with the other programs of the 
Company, is planned to greatly reduce the water running down gutters and other water 
wasting habits.  With agriculture being phased out, irrigation will be for landscaping and 
open space purposes.  Irrigation water will be charged at a rate per unit. 

 
The Company will increase its education literature for water conservation to better inform 
its customers on how to irrigate landscape.  Education literature will include such 
recommendations as water only during the early mornings or evenings, don’t water when 
it is windy, don’t water during cloudy days or rain days; irrigation of turf should be three 
days per week for 7 to 10 minutes; irrigate trees once per 3 to 4 weeks; irrigation of 
shrubs should be once per week; etc. 

 
L. Water conservation coordinator 
The Company had been experiencing reservoir overflows, water mixing problems in 
reservoirs and the need for excessive water flushing due to low water in reservoir 
problems. In response to these problems, the water Company installed a “State-Of-The-
Art” Supervisory Control and Data Acquisition System (SCADA) in the water 
distribution system. Since the installation of the SCADA system, proper water levels in 
the reservoirs are maintained, and the use of  “Time-of-Use” (TOU) electrical energy 
usage has been practicable, reducing energy bills to the Company. The proper use of 
booster stations and the ability to utilize the most efficient and lowest cost water 
producing wells can be determined and operated by the Company. In addition, records of 
operation are stored within the computer files for future reference to evaluate water 
distribution system.  The Company distribution superintendent will be the water 
conservation coordinator. 
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M. Water waste prohibition 
The Company does not currently have a water waste prohibition.  The Company’s 
aggressive water commodity tiered rate structure is devised to discourage water wasting.  
Large water users will be identified and an aggressive education program for water 
conservation is planned to prevent water waste. 
 
N. Residential ultra-low-flush toilet replacement program 
The Company does not have an ultra-low-flush toilet replacement program at this time.  
If all current water conservation programs do not meet the required 20% reduction in 
water use, the Company will consider implementing a residential ultra-low-flush toilet 
replacement program. 
 
7.03  Other Forms of Conservation 
The Company does not currently have programs involving residential retrofits, large 
landscaping conservation programs and incentives, conservation programs for 
commercial, industrial, and institutional accounts, wholesale agency programs, water 
waste prohibition, or residential ultra-low flush toilet replacement programs.  If the 
Company’s aggressive water commodity pricing rate schedule and its education programs 
do not meet the required 20% per capita reduction, the Company will initiate the above 
mentioned water conservation programs. 

 
7.04  Evaluation of Conservation Measures  
The Company is initiating a very aggressive commodity rate pricing schedule for its 
tiered rate structure in its upper tiers.  The amount allotted for each tier will be 
significantly reduced and the pricing rate per unit of consumption for tiers 3 and 4 will 
significantly increase in comparison for tiers 1 and 2.  RHWC is also increasing its fixed 
revenues (bi-monthly meter charges and annual water share assessments) to match its 
fixed expenditures.  Dramatic customer water conservation or reduced water usage due to 
weather will not adversely affect the Company’s financial balance sheet. 

 
The Company will aggressively implement its water conservation literature described in 
Section 7.02, H., to assist its customer in reducing their outside water usage (landscape 
irrigation). 
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SECTION VIII 
 

RELIABILITY OF WATER SUPPLIES 
 

8.01 General 
The Company and the region are facing increasing challenges and opportunities in its role 
as stewards of water resources in the region. Each basin that the Company acquires water 
from has unique challenges. See Appendix G for an evaluation of the reliability of each 
water supply source. 

 
8.02 Water Reliability Comparison 
The water production in the year 2009 was 3,916 acre-feet of water. The water pumped in 
the San Bernardino Valley Municipal Water District “High Groundwater Remediation 
Project” was 1.2 acre. The Company projects that through education programs and a 
more aggressive tiered rate schedule, the average water usage per person will be lowered 
from the current 240 gpd/person to a more reasonable 200 gpd/person or less.  The 
estimated additional water usage by two major developments presently under 
construction, Specific Plans No. 323 and 330 will add an additional 1,300 acre feet of 
demand and by the year 2025, other development will create a demand of 1,200 acre-feet 
on undeveloped areas resulting in a demand of 5,760 acre-feet of water. This population 
and water demand in the year 2025 is very near build-out of the current service area of 
the Company.  There is projected to be approximately 1000 af/yr irrigation demand in the 
year 2025. 
 
Table 9-1 shows the water demand for the service area for an average or “normal” water 
year, a single dry year and multiple dry years. The Company has experienced “dryer than 
normal” dry years during the years 2000 through 2004 and we have included these years 
in the average per-capita water use in the calculations. The Company expects the water 
usage to reduce with a series of “wet years,” however, reduction is not shown since it has 
not been confirmed at this time. The Metropolitan Water District of Southern California 
data shows that the San Bernardino-Riverside area, being a semi-arid region, that during 
periods of dry weather, will demand approximately eight percent more urban water use 
than a “normal” weather year. 
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SECTION IX 
WATER SHORTAGE PLANS 

 
9.01 General 
The Company has not implemented a “Water Shortage Plan,” but, has put into place, 
programs whereby actions will go into effect if a catastrophic interruption, mandatory 
prohibition or other causes occur. In 1987, the Company started and maintained various 
funds whereby the Company can respond to emergencies without waiting for funds from 
outside sources. The Company has approved a living document known as the 
“Emergency Preparedness and Response Procedure” in March 1994 and most recently 
revised the document in April 2010. 
 
9.02 Emergency Preparedness and Response Procedure                                                
In March 1994, the Company prepared the living document entitled “Emergency 
Preparedness and Response Procedures” to clearly define the responsibility and 
procedure to respond to water shortages, pipeline breaks well and pumping plant 
problems. Potential vulnerable locations in the water system are located and inspection 
and repairs are noted. In addition, outside sources of contactors and materials are 
identified along with multiple people to contact at any time with telephone, cell phone, 
pagers and addresses to contact these people. These firms have been contacted and agreed 
to respond immediately to emergencies at any time, day or night, weekdays or weekends. 
This document is revised regularly, latest revision April 2010, and the Company 
personnel kept abreast of any changes and each person’s responsibility. 
 
A copy of the “Emergency Preparedness and Response Procedure” is included as 
Appendix “F” herein. 
 
9.03 Water Conservation as a Reliable Water Source 
The Company has been active in educating the public in water conservation. In 1991, in 
conjunction with the Colton Unified School District’s Partners in Education “Adopt a 
School Program”, the Company adopted the Terrace View Elementary School in Grand 
Terrace. On May 30, 2002, a second school, Grand Terrace Elementary School was 
adopted under the “Adopt a School Program. The Company offers such activities to the 
students as tours of the EPA Superfund Site in the City of San Bernardino, a water 
quality-testing laboratory and water treatment facilities. Students observe meter reading 
by riding with meter readers during this period and the students then observe billings to 
the customers, using the meter readings they had seen. A lesson on how the Water 
Company started in 1898 and progressed to where it is today.  Also, students tour the 
Oliver Roemer Water Filtration Facility at West Valley Water District. 
 
Water conservation ideas are given to the students in the hope it will carry on into the 
home and into the future of their life, as they become responsible adults. 
 
Each year, the City of Grand Terrace, the major domestic water service area, becomes 
involved with “Water Awareness Month” to include a Water Conservation Resolution 
and displaying winning posters from the Water Awareness Poster Contest at the schools. 
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The Company has also participated in the Grand Terrace and Highgrove Days by setting 
up a booth to distribute conservation literature, discuss water issues and answer 
questioned regarding water issues. 
 
In 1989, the Company initiated the “In-Home-Water Audit Program” to review a 
customer’s in-home and landscape water use and habits. The audit is performed at either 
the request of the customer or may be suggested by office personnel if a higher than 
normal water usage during a billing period has been verified. Once an audit has been 
performed, the Company will follow up and check the results of suggestions and 
recommendations. 
 
In 1989, the Company prepared a “Water Conservation Hints” booklet to hand it out to 
new customers or any other interested party. The contents of this booklet are valid today 
and the booklet continues to be handed out. 
 
9.04 Automated Water Meter Replacement Program 
The Company is in the third year of a five year program to replace all of the hand read 
water meters with new automated water meters.  All new developments are also required 
to install automated water meters.  These automated water meters give the meter reader 
instant information on flows for leaks detection or unusual water usage by individual 
connections. 
 
9.05 Unaccounted-For-Water 
In 1985, the Company domestic water system had an unaccounted-for-water loss of 39.1 
% of the water production. The irrigation system water loss due to unaccounted-for-water 
was 45.1 % of water production. The primary source of water loss was from leakage in 
pipelines, water services including meters, inaccuracy in water meter readings, 
construction water sales policy and reservoir overflow. A comprehensive plan was 
prepared to reduce the amount of water loss was prepared which included a plan for 
replacing old and leaking pipelines and services, repair or replace faulty and inaccurate 
water meters and meter irrigation customers and construction water users. A supervisory 
control and data acquisition system (SCADA) was installed to remotely monitor the 
operation of pumps and reservoirs and automatically notify the Company personnel 24-
hours per day, seven days a week of any malfunctions or unauthorized entry into any 
facility. 
 
These programs, which are in operation today, have reduced the unaccounted-for-water  
to 4.4 %. This savings of lost water can be realized as a new water source to 
accommodate the growth within the Company water system. 
 
9.06 Water System Interconnections 
The Company has interconnections with four (4) different agencies for water during 
emergencies. These Connections are with the San Bernardino Valley Municipal Water 
District for 1,000 gallons per minute from the “Base Line Feeder Project”, the City of 
San Bernardino at two (2) locations for 1,000 gallons per minute each, the City of Colton 
in two (2) locations for a total of 1,000 gallons per minute and the City of Rialto for 
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1,000 gallons per minute. The Company is working with the Western Municipal Water 
District of Riverside County for two (2) connections to the Riverside-Corona Feeder 
when it is constructed. At this time, the actual rate of flow has not been determined but 
will be a minimum of 1,000 gallons per minute at each connection. The Company is also 
working with the City of Riverside on construction of a new water system 
interconnection. 
 
To date, the Company has not had to request water through these connections but has 
delivered water to the City of Colton. If all existing interconnections are delivering water, 
this would represent 7.2 million gallons per day, and when the Western Municipal 
connections are completed, a total of 10.08 million gallons per day is possible. 
 
9.07 Water Reliability Comparisons 
 

TABLE 9-1 
 

RIVERSIDE HIGHLAND WATER COMPANY 
WATER DEMAND-WATER SUPPLY RELIABILITY 

(All quantities shown in acre-feet for the year 2035) 
 
Source Water        Average-Normal       Single Dry              Multiple Dry Years 
     Supply                  Water Year                Year             Year 1      Year 2      Year 3 
 
Domestic  
Groundwater                     5,950                    6,500               6,500         6,300        6,300 
 
Irrigation 
Groundwater                     2,000                    2,000               2,000         2,000         2,000 
 
TOTAL  
SUPPLY                            8,825                    8,825               8,825         8,825        8,825 
 
TOTAL  
DEMAND                          7,950                    8,500               8,500          8,500       8,500 
 
Surplus  
Supply                                  875                       325                  325              325          325  
Total demand single and multiple dry years = a multiplier of 1.08 
Supply represents pumping capability w/o redundancy and rights to water in the basins of use. 
 
The Company, San Bernardino Valley Municipal Water District and Western Municipal 
Water District have demonstrated by aforementioned studies that water supplies will 
meet the water demands in normal, single dry and multiple dry years. The Company has 
the right to extract five percent (5%) of water in the San Bernardino Basin with a five-
year average representing their water right. There is no restriction on water extraction 
from the Colton, Riverside South and Riverside North Basin, which will be used during 
multiple dry years. The Metropolitan Water District of Southern California increase in 
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water demand during dry years is expected to decrease since a period of dry years was 
used in the determination of average per capita water use. 
 
The Company will have adequate water source extraction wells in service prior to the 
population increase to supply the areas. Current water production and storage facilities 
are in place to furnish the required water production. The current facilities would require 
very inefficient use for the higher production at times and with the conversion and 
construction of new water extraction wells, the system will be reliable with proper 
redundancy and high efficiency. 
 
9.08 Customer Notification 
During periods of emergency, the Company has in place, the ability to send notices to 
customers for the need to reduce water usage until the emergency is over. The Company 
does not have any police powers, being a private water company, but has the ability to 
notify customers and present fact in the local media regarding the situation. In the past, 
notifications have been made in areas of pipeline outages, pumping problems and the like 
and the customer response was positive because of the educational literature provided, 
school participation and media articles regarding the water company. The City of Grand 
Terrace has proved to be a reliable source of education, participating in many of the 
Company programs. 
 
9.09 Water Supply Shortages 
If the Company were to experience a 50% loss of water supply, it would still have 
sufficient water supply to serve its existing customers.  The Company’s current peak day 
demand is approximately 7 million gallons per day (mgd), and the Company’s existing 
wells can pump 17 mgd, so a 50% loss of supply would be 8.5 mgd which is more than 
sufficient to meet current peak day demands.  The Company’s current yearly water 
supply demand is less than 4,000 af/yr and The Company’s existing wells can produce 
more than 13,000 af/yr assuming a 12 hour pumping day and 300 days per year.  A 50% 
loss would mean that there would be 6,500 af/yr available which is more than 167% of 
the current yearly demand. 
 
9.10 Revenue and Expenditure Measures for Water Shortages 
The Company is aggressively modifying its rate structure to allow fixed revenues 
(monthly meter charges and stock assessments) to meet fixed expenditures and variable 
revenues (water commodity sales to meet variable expenses.  These rate structure 
modifications will negate adverse affects of reduced water sales during severe drought 
periods.   
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SECTION X 
CONCLUSIONS 

 
10.01 General 
The Company optimizes its water supply through an integrated resource approach, 
utilizing available programs and projects. The Company receives its’ water from 
groundwater; however, non-potable water is used in place of potable water whenever the 
possibility arises, conserving potable water. Complexities and continuing refinement in 
groundwater management and rights and challenges of imported water reliability make 
analysis of water demand and supply complicated. This water supply analysis is 
considered at a point in time when known future projects in concept are yet to be 
designed. Therefore, water supply assessment and planning should be a part of the on-
going efforts of the Company to optimize its water resource program 
 
This Urban Water Management Plan identifies a water supply now and into the future, 
including a sufficient water supply for urban development as shown in the growth until 
the year 2030. 
 
10.02 Water Demand 
The Company’s current average water demand over the past five (5) years has averaged 
3,870 acre-feet per year. At build-out in 2030, an additional demand of 4,080 acre-feet of 
water is estimated increasing the total demand to 7,950 are-feet of water. This increase in 
water demand includes the conversion of irrigation of lands being converted to urban 
uses and reduction for water usage for domestic use. 
 
10.03 Water Supply and Demand Projections 
 
Analysis of water demand and supply projections for the Company, including expected 
growth, demonstrate that projected water supplies exceed demand through the year 2035. 
These projections consider land use, water development, approved projects, conversion 
projects and water conservation. 
 
The Company has additional opportunities to increase the water supply to meet demands 
through the following measures: (1) utilize imported State Project Water or Seven Oaks 
Dam water from the San Bernardino Valley Municipal Water District and Western 
Municipal Water District of Riverside County; and, (2) developing a recycled water 
supply for non-potable water uses if the recycled water is made available. This could be 
done by purchasing recycled water from one of the several wastewater treatment plants in 
the vicinity that are now sending treated effluent downstream outside theirs or the 
Company service area. Collectively, these additional options will enable the Company to 
increase the water supply to exceed demand now and into the future. 
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Chapter 2: Regional Water Sources 

This chapter describes the water resources available to Valley District and the retail purveyors 
for the 25-year period covered by the Plan. Both currently available and planned supplies are 
discussed. 

2.1 Wholesale Water Supplies 
This section provides a description of wholesale water supplies, entitlements to those supplies 
and current and planned wholesale water supplies.   

2.1.1 Imported Water Supplies 
Imported water is available to Valley District from the SWP; Valley District is the fifth largest 
State Water Contractor, with an annual maximum entitlement of 102,600 acre-feet through 
2035.  The SWP is the largest state-built, multi-purpose water project in the country.  It was 
authorized by the California State Legislature in 1959, with the construction of most initial 
facilities completed by 1973.  Today, the SWP includes 34 storage facilities, reservoirs and 
lakes, 20 pumping plants, 4 pumping-generating plants, 5 hydro-electric plants and 
approximately 700 miles of aqueducts and pipelines.  The primary water source for the SWP is 
the Feather River, a tributary of the Sacramento River.  Storage released from Oroville Dam on 
the Feather River flows down natural river channels to the Sacramento-San Joaquin River Delta 
(Delta).  While some SWP supplies are pumped from the northern Delta into the North Bay 
Aqueduct, the vast majority of SWP supplies are pumped from the southern Delta into the 
444-mile-long California Aqueduct.  The California Aqueduct conveys water along the west side 
of the San Joaquin Valley to Edmonston Pumping Plant, where water is pumped over the 
Tehachapi Mountains and the aqueduct then divides into the East and West Branches.  

The San Bernardino Valley lies on the East Branch of the California Aqueduct and Valley 
District takes delivery of SWP water at the Devil Canyon Power Plant just northwest of 
California State University, San Bernardino.  From this location, Valley District can deliver water 
to the west via the San Gabriel Valley Municipal Water District Pipeline (Valley District owns 
capacity in this pipeline) or to the east through the East Branch Extension of the SWP.  

Each SWP contractor’s SWP Water Supply Contract includes a “Table A,” which lists the 
maximum amount of water an agency is entitled to throughout the life of the contract.  The 
Table A amount is each contractor’s proportionate share, or “allocation,” of the SWP water 
supply.  However, actual deliveries of SWP water each year vary, based mainly on the amount 
of precipitation (for other factors, see Section 2.1.2 below).  Table 2-1 presents historical total 
SWP water deliveries to Valley District.   

APPENDIX “G” 
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TABLE 2-1 
HISTORICAL TOTAL SWP DELIVERIES TO VALLEY DISTRICT 

Year Deliveries (AFY)(a) Year Deliveries (AFY)(a) 
1999 12,874 2005 31,550 
2000 18,399 2006 35,329 
2001 26,488 2007 57,116 
2002 72,069 2008 31,006 
2003 27,415 2009 35,433 
2004 56,153 2010 49,406 

Note: 
(a)  Deliveries from 1999 to 2007 as reported in The State Water Project Delivery Reliability Report 2009 

(DWR August 2010).  Deliveries for years 2008 to 2010 provided by Department of Water Resources. 

2.1.2 Imported Water Supply Reliability 
The amount of SWP water delivered to State Water Contractors in a given year depends on a 
number of factors, including the demand for the supply, amount of rainfall, snowpack, runoff, 
water in storage, pumping capacity from the Delta, and legal/regulatory constraints on SWP 
operation.  Water delivery reliability depends on three general factors: the availability of water, 
the ability to convey water to the desired point of delivery, and the magnitude of demand for the 
water.  Urban SWP contractors’ requests for SWP water, which were low in the early years of 
the SWP, have been steadily increasing over time.  Regulatory constraints have changed over 
time, becoming more restrictive. 

Since the last round of UWMPs were prepared in 2005, the California Department of Water 
Resources has twice updated its State Water Project Delivery Reliability Report.  The biennial 
Report assists SWP contractors in assessing the reliability of the SWP component of their 
overall supplies.  The 2009 SWP Reliability Report updates DWR’s estimate of the current 
(2009) and future (2029) water delivery reliability of the SWP.  The updated analysis shows that 
the primary component of the annual SWP deliveries (referred to as Table A deliveries) will be 
less under current and future conditions, when compared to the preceding report (State Water 
Project Delivery Reliability Report 2007).  The report discusses factors having the potential to 
affect SWP delivery reliability: 

 Restrictions on SWP and Central Valley Project (CVP) operations due to State 
regulation and federal biological opinions to protect endangered fish such as Delta smelt 
and spring-run salmon; 

 Climate change and sea level rise, which is altering the hydrologic conditions in the 
State; 

 The vulnerability of Delta levees to failure due to floods and earthquakes. 

“Water delivery reliability” is defined as the annual amount of water that can be expected to be 
delivered with a certain frequency.  SWP delivery reliability is calculated using computer 
simulations based on 82 years of historical data. 

The 2009 SWP Reliability Report recognizes continuing challenges to the ability of the SWP to 
deliver full contractual allotments of SWP water.  For current conditions, the dominant factor for 
these reductions is the restrictive operational requirements contained in the federal biological 
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opinions.  Deliveries estimated for the 2009 Report expressly account for the operational 
restrictions of the biological opinions issued by the U.S. Fish and Wildlife Service in December 
2008 and the National Marine Fisheries Service in June 2009 governing the SWP and Central 
Valley Project operations. 

For future conditions, the 2009 SWP Reliability Report conservatively assumes that the 
restrictions imposed by the biological opinions will still be in place, and includes the potential 
effects of climate change to estimate future deliveries.  The changes in run-off patterns and 
amounts are included along with a potential rise in sea level.  Sea level rise has the potential to 
require more water to be released to repel salinity from entering the Delta in order to meet the 
water quality objectives established for the Delta.  The 2005 SWP Reliability Report did not 
include any of these potential effects.  For the 2007 SWP Reliability Report, the changes in run-
off patterns and amounts were incorporated into the analyses, but the potential rise in sea level 
was not. 

These updated analyses in the 2009 SWP Reliability Report indicate that the SWP, using 
existing facilities operated under current regulatory and operational constraints and future 
anticipated conditions, and with all contractors requesting delivery of their full Table A amounts 
in most years, could deliver 60 percent of Table A amounts on a long-term average basis.  A 
more detailed analysis of the factors affecting SWP reliability is provided in Appendix B. 

An ongoing planning effort to increase long-term supply reliability for both the SWP and CVP is 
taking place through the Bay Delta Conservation Plan (BDCP).  The co-equal goals of the 
BDCP are to improve water supply and restore habitat in the Delta.  The BDCP is being 
prepared through a collaboration of state, federal, and local water agencies, state and federal 
fish agencies, environmental organizations, and other interested parties.  Several “isolated 
conveyance system” alternatives are being considered in the BDCP which would divert water 
from North of the Delta and convey it “around” the Delta to a point where water is pumped for 
the SWP and CVP.  The new conveyance facilities would allow for greater flexibility in balancing 
the needs of the estuary with reliable water supplies.  In December 2010, DWR released a 
“Highlights of the BDCP” document which summarizes the activities and expected outcomes of 
the BDCP.  The results of preliminary analysis included in the document indicate the proposed 
conveyance facilities may increase the combined average long-term water supply to the SWP 
and CVP from 4.7 million acre-feet (MAF) per year to 5.9 MAF/year.  This would represent an 
increase in reliability for State Water Project contractors from 60 percent to 75 percent.  Planned 
completion of the BDCP and corresponding environmental analysis is early 2013.  However, for 
planning purposes, this RUWMP has assumed the more conservative supply reliability as 
described in the 2009 SWP Reliability Report.  

In addition to the overall long-term average presented in the 2009 SWP Reliability Report, it also 
includes Delivery Reliability Reports (DRRs) for each of the individual SWP contractors based 
upon the unique conditions that impact each contractor.  The DRR for Valley District indicated 
average reliability would be 62 percent in 2009 and will decrease slightly to 60 percent in 2029.  
Table 2-2 provides the projected SWP water available to Valley District over the next 25 years, 
based on the Valley District’s maximum Table A amounts from 2010 to 2035 and the supply 
reliability analyses provided in the 2009 SWP Report and associated DRR. 

TABLE 2-2 
CURRENT AND PLANNED WHOLESALE WATER SUPPLIES AVAILABLE 

(LONG-TERM AVERAGE) 
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Wholesaler (Supply Source) 2010 2015 2020 2025 2030 2035(a) 
California State Water Project        

% of Table A Amount Available 62% 62% 62% 62% 60% 60% 
Anticipated Deliveries (AFY) 63,612 63,612 63,612 63,612 61,560 61,560 

Note: 
(a) The 2009 Reliability Report projects SWP supplies to 2029. This 2010 UWMP covers the period from 2010 to 2035. 

Therefore, the available supplies from 2030 to 2035 are projected to be the same as in 2029 particularly as DWR has not 
published any information of analyses to show that SWP deliveries will be lower at that time. 

Table 2-3 summarizes estimated SWP supply availability to Valley District in a single-dry year 
(based on a repeat of the worst-case historic hydrologic conditions of 1977) and over a multiple-
dry year period (based on a repeat of the worst-case historic four-year drought of 1931 to 1934).  
During a dry or critical year as defined by the Sacramento River Index, the SWP will be able to 
supply an average of 13,338 AF (year 2009) to 12,312 AF (year 2029) to Valley District.  During 
a multiple dry year period (1931 to 1934), Valley District’s SWP supply is estimated to be about 
33,858 AFY (current year) to 35,910 AFY (year 2029).  

The values shown in Tables 2-2 and 2-3 cover the period 2009 – 2029 based on the DWR 
estimates at the 2009 level for the current conditions and at the 2029 level for future conditions.  
They are the best information and best estimates available for use in developing water 
management plans for the period 2010 to 2035 for this Plan.  

TABLE 2-3 
WHOLESALE SUPPLY RELIABILITY: 

SINGLE-DRY YEAR AND MULTIPLE-DRY YEAR CONDITIONS(a) 

Wholesaler 
Single-Dry 

Year(b) 
Multiple-Dry 

Year(c) 
California State Water Project (SWP)     

2009     
% of Table A Amount Available 13% 33% 
Anticipated Deliveries (AFY) 13,338 33,858 

2029     
% of Table A Amount Available 12% 35% 
Anticipated Deliveries (AFY) 12,312 35,910 

Notes: 
(a) The percentages of Table A amount projected to be available are taken from Delivery Reliability 

Reports prepared for Valley District by DWR as part of the "The State Water Project Delivery 
Reliability Report 2009” (August 2010). Supplies are calculated by multiplying Valley District’s 
Table A amount by these percentages. 

(b) Based on the worst case historic single dry year of 1977. 
(c) Supplies shown are annual averages over four consecutive dry years, based on the worst case 

historic four-year dry period of 1931-1924. 
 

While the primary supply of water available from the SWP is allocated Table A supply, SWP 
supplies in addition to Table A water are periodically available, including “Article 56C” carryover 
water, “Article 21” water, “Turnback Pool” water, and DWR “Dry Year Purchase Programs”.  
Pursuant to the long-term water supply contracts, SWP contractors have the opportunity to carry 
over a portion of their allocated water approved for delivery in the current year for delivery 
during the next year.  Valley District has exercised this option in the past.  Contractors can also 
“carry over” water under Article 56C of the SWP long-term water supply contract with advance 
notice when they submit their initial request for Table A water, or within the last three months of 
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the delivery year.  The carryover program was designed to encourage the most efficient and 
beneficial use of water and to avoid obligating the contractors to “use or lose” the water by 
December 31 of each year.  The water supply contracts state the criteria of carrying over 
Table A water from one year to the next.  Normally, carryover water is water that has been 
exported during the year, has not been delivered to the contractor during that year, and has 
remained stored in the SWP share of San Luis Reservoir to be delivered during the following 
year.  Storage for carryover water no longer becomes available to the contractors if it interferes 
with storage of SWP water for project needs (DWR 2010).  In 2009, Valley District received 
9,348 AF of “carryover” water.  

Article 21 water (which refers to the SWP contract provision defining this supply) is water that 
may be made available by DWR when excess flows are available in the Delta (i.e., when Delta 
outflow requirements have been met, SWP storage south of the Delta is full, and conveyance 
capacity is available beyond that being used for SWP operations and delivery of allocated and 
scheduled Table A supplies).  Article 21 water is made available on an unscheduled and 
interruptible basis and is typically available only in average to wet years, generally only for a 
limited time in the late winter.  Since 1999, Valley District has taken 256 AF of Article 21 water.  

The Turnback Pool is a program available to State Water Contractors who signed the “Monterey 
Amendment”.  The program helps facilitate the sale of excess Table A supplies and establishes 
a sale price for the water.  Valley District did not sign the Monterey Amendment.  However, 
Valley District is able to sell any excess water to other SWP contractors.  Currently, Valley 
District has an agreement with the Metropolitan Water District of Southern California (MWDSC) 
which gives MWDSC “first right of refusal” to purchase Table A supplies deemed “excess” to 
Valley District’s needs.      

As urban contractor demands increase in the future, the amount of water turned back and 
available for purchase will likely diminish.  In critical dry years, DWR has formed Dry Year Water 
Purchase Programs for contractors needing additional supplies.  Through these programs, 
water is purchased by DWR from willing sellers in areas that have available supplies and is then 
sold by DWR to contractors willing to purchase those supplies.   

Because the availability of these supplies is somewhat uncertain, they are not included as 
supplies to Valley District in this Plan.  However, Valley District’s access to these supplies when 
they are available may enable it to improve the reliability of its SWP supplies beyond the values 
used throughout this report. 

2.2 Local Water Supplies 
Groundwater is a major source of water supply for the San Bernardino Valley.  This section 
provides a description of local surface water and groundwater management in the San 
Bernardino Valley, including court judgments, groundwater management plans, and 
groundwater pumping rights. 

2.2.1 The San Bernardino Basin Area 
The SBBA was defined by and adjudicated in gross by the Western Judgment in 1969.  The 
SBBA has a surface area of approximately 140.6 square miles and lies between the San 
Andreas and San Jacinto faults.  The basin is bordered on the northwest by the San Gabriel 
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Mountains and Cucamonga fault zone; on the northeast by the San Bernardino Mountains and 
San Andreas fault zone; on the east by the Banning fault and Crafton Hills; and on the south by 
a low, east-facing escarpment of the San Jacinto fault and the San Timoteo Badlands.  Alluvial 
fans extend from the base of the mountains and hills that surround the valley and coalesce to 
form a broad, sloping alluvial plain in the central part of the valley.  The SBBA encompasses the 
Bunker Hill subbasin (8.02-06) defined by DWR and also includes a small portion of the Yucaipa 
Basin (8-02.07) and Rialto-Colton Basin (8-02.04) as defined by DWR.  The SBBA also 
encompasses surface water.   

The Western Judgment established the natural safe yield of the SBBA to be a total of 
232,100 AF per year for both surface water diversions and groundwater extractions (a copy of 
the Western Judgment is provided in Appendix C).  Of this amount, agencies within the Valley 
District service area are allocated 167,238 AFY; agencies in Riverside County are allocated 
64,862 AFY (excluding any specific groundwater banking performed by Riverside county 
agencies).  San Bernardino agencies are allowed to extract more than 167,238 AFY from the 
SBBA, but extractions over 167,238 AF require import and recharge by Valley District of a like 
amount of water.  The Western-San Bernardino Watermaster provides an annual accounting of 
the total extractions as compared to the safe yield.  In years when total extractions are less than 
the safe yield, a “credit” is given.  In years when total extractions are greater than the safe yield, 
a “debit” is given.  If the net result is a debit condition, the replenishment obligation is triggered.  
As of the accounting performed for the 2009 Annual Western-San Bernardino Watermaster 
Report, Valley District has 211,323 AF of credit accumulated in the SBBA.  Table 2-4 details 
historical extractions from the SBBA for years 2004-2008; data for year 2009 is not yet 
available. 

The SBBA and other groundwater basins utilized by RUWMP agencies are mapped in 
Figure 2-1. 
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Insert  
 

FIGURE 2-1. GROUNDWATER BASINS OF THE SAN BERNARDINO VALLEY AREA 
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TABLE 2-4 
HISTORIC EXTRACTIONS SBBA (AFY) 

  2004 2005 2006 2007 2008 
City of Colton(a) 5,845 5,615 6,394 6,696 6,917 
East Valley Water District(a) 23,852 23,115 32,961 31,577 23,951 
City of Loma Linda(b) 5,522 5,394 5,685 6,231 5,919 
City of Redlands Water Utility(a) 33,694 36,361 36,650 33,635 32,313 
San Bernardino Municipal Water 
Department(b) 

49,543 48,955 57,391 59,594 57,237 

West Valley Water District(a) 12,721 10,907 12,791 13,189 14,549 
Yucaipa Valley Water District (a) 301 393 281 195 161 
Other Agencies in San Bernardino and 
Private Entities(c) 

183,810 191,533 202,524 196,767 189,747 

Riverside-Highland Water Company(d) 1,754 3,377 4,149 3,633 2,730 
Agencies in Riverside County(e) 57,814 51,123 57,520 60,167 58,962 

Total 374,856 376,773 416,347 411,684 392,486 
Notes: 
(a) From Thirty-Eighth Annual Report of the Santa Ana River Watermaster. 
(b) From agency records. 
(c) Includes Fontana Water Company, Marygold Mutual Water Company, Muscoy Mutual Water Company, City of 

Rialto, Terrace Water Company, Devore Water Company, Crafton Water Company, Inland Valley Development 
company, Mount Vernon Water Company, Pioneer Mutual Water company, Pharaoh-Powell Mutual Water 
Company, Redlands Water Company, and Tennessee Water Company. Data from Volume 1 of Western-San 
Bernardino Watermaster Annual Report for 2009. 

(d) Riverside-Highland Water Company’s service area extends into both San Bernardino and Riverside counties.  
However, Riverside-Highland Water Company is a Plaintiff within the Western Judgment and therefore extractions 
for Riverside-Highland are typically included with those of Riverside County entities. Data from Table 11, Western-
San Bernardino Watermaster Annual Report for 2009. 

(e) Includes Meeks & Daley Water Company, Riverside Public Utilities, Regents of California. 
 

2.2.1.1 Lytle Creek Subbasin 
Lytle Creek subbasin is not mapped in DWR Bulletin 118-2003; however, the subbasin is an 
integral part of the Upper Santa Ana Valley Groundwater Basin and a major recharge area for 
both the Bunker Hill and Rialto-Colton subbasins. Historically, local agencies have recognized 
Lytle Creek subbasin as a distinct groundwater subbasin.  For purposes of this report, the 
Bunker Hill and Lytle Creek subbasins are generally considered as one groundwater basin-the 
SBBA.  However, the three separate water-bearing zones and intervening confining zones of 
the Bunker Hill subbasin are not observed in the Lytle subbasin. Sediments within the Lytle 
subbasin are, for the most part, highly permeable, and the aquifer has a high specific yield. High 
permeability and specific yield tend to result in an aquifer that responds rapidly to changes in 
inflow (precipitation and streamflow) and outflow (groundwater pumping, streamflow, and 
subsurface outflow). 

Lytle Creek subbasin is adjoined on the west by the Rialto-Colton subbasin along the Lytle 
Creek fault, and on the east and southeast by the Bunker Hill subbasin along the Loma Linda 
fault and Barrier G. The northwestern border of the subbasin is delineated by the San Gabriel 
Mountains, and runoff from the mountains flows south/southeast through Lytle and Cajon 
Creeks into the basin.  

Numerous groundwater barriers are present within Lytle Creek subbasin, resulting in six 
compartments within the subbasin.  Barriers A through D divide the northwestern portion of the 
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subbasin into five sub-areas and the southeastern portion of the subbasin comprises the sixth 
sub-area. Barrier F divides the northwestern sub-areas from the southeastern sub-area. Studies 
have shown that the groundwater barriers are less permeable with depth (Dutcher and Garret 
1963). When groundwater levels are high during wet years, more leakage occurs across the 
barriers than when groundwater levels are lower (i.e., during dry years). The amount of pumping 
in each sub-area, in large part, controls the movement of groundwater across the barrier within 
the older alluvium but not the younger alluvium (Dutcher and Garrett 1963).  

It is important to note that the water rights in Lytle Creek are set forth in long-standing court 
judgments governing the rights of the parties in that basin.  The Lytle Creek Basin was 
adjudicated under the 1924 Judgment No. 17,030 from the Superior Court of San Bernardino 
County and is managed by the Lytle Creek Water Conservation Association which is made up of 
the successors to the stipulated parties of the judgment (a copy of the 1924 judgment is 
provided in Appendix D) 

2.2.2 Rialto-Colton Subbasin (DWR 8-02.04) 
The Rialto-Colton subbasin underlies a portion of the upper Santa Ana Valley in southwestern 
San Bernardino County and northwestern Riverside County.  This subbasin is about 10 miles 
long and varies in width from about 3.5 miles in the northwestern part to about 1.5 miles in the 
southeastern part (Figure 2-1).  This subbasin is bounded by the San Gabriel Mountains on the 
northwest, the San Jacinto fault on the northeast, the Badlands on the southeast, and the 
Rialto-Colton fault on the southwest.  The Santa Ana River cuts across the southeastern part of 
the basin.  The basin generally drains to the southeast, toward the Santa Ana River.  Warm and 
Lytle creeks join near the southeastern boundary of the basin and flow to meet the Santa Ana 
River near the center of the southeastern part of the subbasin. 

The principal recharge areas are Lytle Creek, Reche Canyon in the southeastern part, and the 
Santa Ana River in the south-central part.  Lesser amounts of recharge are provided by 
percolation of precipitation to the valley floor, underflow, and irrigation and septic returns (DWR 
1970, Wildermuth 2000).  Underflow occurs from fractured basement rock (DWR 1970, 
Wildermuth 2000) and through the San Jacinto fault in younger Santa Ana River deposits at the 
south end of the subbasin (Dutcher and Garrett 1958) and in the northern reaches of the San 
Jacinto fault system (Wildermuth 2000).  Groundwater recharge has been augmented through 
the use of spreading basins. 

The groundwater extractions in the Colton Basin Area are governed by the Rialto Basin Decree 
and the Western Judgment.  The Western Judgment uses the terminology “Colton Basin Area”; 
however, this basin is also known as the Rialto-Colton Basin.  Fontana Water Company (FWC), 
City of Rialto, City of Colton, and West Valley Water District are subject to the Rialto Basin 
Decree, entered on December 22, 1961, by the Superior Court for the County of San 
Bernardino. Entitlement extractions for any given water year (October 1 to September 30) are 
affected by groundwater elevations between March and May for three specific “index” wells 
(Duncan Well, Willow Street Well, and Boyd Well).  Under specified conditions, groundwater 
extractions may be limited during certain months.  

The Western Judgment requires Valley District to maintain the average lowest static water 
levels in three index wells in the Colton Basin Area and Riverside North Basins above 
822.04 feet msl.  If the water levels fall below 822.04 feet msl, Valley District is obligated to 



Chapter 2:  Regional Water Source - DRAFT Page 2-11 
c:\documents and settings\jennifer.rhwc\desktop\uwmp\ruwmp appendix g chapter 2 reg water sources .doc 

recharge the basin with imported water or reduce extractions.  Extractions for use in Riverside 
County are limited to 3,381 AFY. 

The safe yield for the Colton Basin Area was not defined by the Western Judgment or the Rialto 
Basin decree.  Extractions during the five-year base period of the Western Judgment, 1959 to 
1963, were, on average, 11,731 AFY.  Extractions have averaged 17,675 AFY from 1996 to 
2008.  Since the safe yield has not been determined for the Colton Basin Area, the average 
extraction from 1996-2008 of 17,675 AFY was reported in the Integrated Regional Water 
Management Plan (IRWMP) as the sustainable supply from the Colton Basin Area.   

2.2.3 Riverside-Arlington Subbasin (DWR 8-02.03) 
The Riverside-Arlington subbasin underlies part of the Santa Ana River Valley in northwest 
Riverside County and southwest San Bernardino County.  This subbasin is bounded by 
impermeable rocks of Box Springs Mountains on the southeast, Arlington Mountain on the 
south, La Sierra Heights and Mount Rubidoux on the northwest, and the Jurupa Mountains on 
the north.  The northeast boundary is formed by the Rialto-Colton fault, and a portion of the 
northern boundary is a groundwater divide beneath the community of Bloomington.  The Santa 
Ana River flows over the northern portion of the subbasin.  Annual average precipitation ranges 
from about 10 to 14 inches.  The Riverside-Arlington subbasin is replenished by infiltration from 
Santa Ana River flow, underflow past the Rialto-Colton fault, intermittent underflow from the 
Chino subbasin, return irrigation flow, and deep percolation of precipitation (DPW 1934, 
Wildermuth 2000). 

Groundwater extractions in the Riverside North Groundwater Basin (the portion of the Riverside-
Arlington Subbasin in San Bernardino County) are governed by the Western Judgment.  
Extractions for use in San Bernardino County are unlimited, provided that water levels at three 
index wells in the Rialto-Colton and Riverside North Basins stay above 822.04 feet msl.  
Extractions from the Riverside North Basin for use in Riverside County are limited to 
21,085 AFY. 

2.2.4 Yucaipa Subbasin (DWR 8-02.07) 
The Yucaipa subbasin underlies the southeast part of San Bernardino Valley.  It is bounded on 
the northeast by the San Andreas fault, on the northwest by the Crafton fault, on the west by the 
Redlands fault and the Crafton Hills, on the south by the Banning fault, and on the east by the 
Yucaipa Hills.  The average annual precipitation ranges from 12 to 28 inches. This part of the 
San Bernardino Valley is drained by Oak Glen, Wilson, and Yucaipa Creeks south and west into 
San Timoteo Wash, a tributary to the Santa Ana River. 

Dominant recharge to the subbasin is from percolation of precipitation and infiltration within the 
channels of overlying streams, particularly Yucaipa and Oak Glen Creeks; underflow from the 
fractures within the surrounding bedrock beneath the subbasin; and artificial recharge at 
spreading grounds.  

The Yucaipa Basin is technically in an overdraft situation based on some estimates of basin 
yield.  However, groundwater elevations overall have been relatively stable (YVWD 2005). 
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DWR treats the San Timoteo and Beaumont basins as a single basin, the San Timoteo Basin; 
locally these basins are  

2.2.5 San Timoteo Subbasin (DWR 8-02.08) 
The San Timoteo Subbasin is outside of the Valley District service area, but is one of the 
sources used by YVWD.  The San Timoteo subbasin underlies Cherry Valley and the City of 
Beaumont in southwestern San Bernardino and northwestern Riverside counties.  The subbasin 
is bounded to the north and northeast by the Banning fault and impermeable rocks of the San 
Bernardino Mountains, Crafton Hills, and Yucaipa Hills; on the south by the San Jacinto fault; on 
the west by the San Jacinto Mountains; and on the east by a topographic drainage divide with 
the Colorado River hydrologic region.  The surface is drained by Little San Gorgonio Creek and 
San Timoteo Canyon to the Santa Ana River.  Average annual precipitation ranges from 12 to 
14 inches in the western part to 16 to 18 inches in the eastern part of the subbasin (DWR 2003). 

Holocene-age alluvium, which consists of unconsolidated clay, silt, sand, and gravel, is the 
principal water-bearing unit in this subbasin.  The alluvium, which is probably thickest near the 
City of Beaumont (DPW 1934), thins toward the southwest and is not present in the central part 
of the subbasin.  The Pliocene-Pleistocene-age San Timoteo Formation consists of alluvial 
deposits that have been folded and eroded.  These deposits are widely distributed and 
principally composed of gravel, silt, and clay, with comparatively small amounts of calcite-
cemented conglomerate.  The clasts are chiefly granitic, with lesser amounts of volcanic and 
metamorphic pebbles and cobbles (DWR 2003).  The total thickness of the San Timoteo 
Formation is estimated to be between 1,500 and 2,000 feet, but logs of deep wells near the 
central part of the subbasin indicate water-bearing gravels to depths of only 700 to 1,000 feet 
(DWR 2003). 

The Banning and Cherry Valley faults and two unnamed faults in the northeast part of the 
subbasin offset impermeable basement rocks, stepping down to the south (DWR 2003).  Water 
levels change across the Banning fault, dropping 100 to 200 feet to the south (DWR 2003).  In 
the western part of the subbasin, water levels drop to the south about 75 feet across the Loma 
Linda fault and about 50 feet across the San Timoteo barrier (DWR 2003).  In the northeastern 
part of the subbasin, water levels drop to the south across two unnamed faults (DWR 2003).  
Each of these faults appears to disrupt groundwater movement in the subbasin.  

DWR has not identified the San Timoteo Subbasin as in overdraft (DWR 2003). 

2.2.5.1 Beaumont Groundwater Basin 
DWR considers the Beaumont Groundwater Basin as composed of three other groundwater 
basin, primarily the San Timoteo subbasin, the Upper Santa Ana Valley Groundwater Basin (No. 
8-2), and the San Gorgonio Pass Subbasin (No. 7-21.04).  Locally the Beaumont is treated as a 
distinct basin.  The Beaumont Basin is outside of the Valley District service area, but is one of 
the sources used by YVWD. 

The Beaumont Basin is located in northwestern Riverside County, south of the Yucaipa Basin.  
While this basin is located outside of San Bernardino Valley Municipal Water District’s 
jurisdiction, the basin eventually drains to San Timoteo Creek, a tributary of the Santa Ana River 
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and covers approximately 26 square miles.  Groundwater elevations generally slope from the 
northeast to southwest in the basin. 

Groundwater within the basin is predominantly found in Holocene age alluvium and in the San 
Timoteo Formation.  While the San Timoteo Formation extends to depths in excess of 1500 
feet, water bearing sediments within the Beaumont Basin exist to depths of 700 to 1000 feet.  
Estimates for total groundwater storage capacity within the basin vary.  The Beaumont Basin 
storage capacity is estimated at approximately 1,000,000 AF (Beaumont Basin Watermaster, 
2007). 

In February 2004 the San Timoteo Watershed Management Authority filed a judgment 
adjudicating the groundwater rights in the Beaumont Basin and assigned the Beaumont Basin 
Watermaster with the authority to manage the groundwater basin.  The Beaumont Basin 
Watermaster is comprised of managers from the Beaumont Cherry Valley Water District, City of 
Banning, City of Beaumont, South Mesa Mutual Water Company and Yucaipa Valley Water 
District.  The Beaumont Basin Watermaster reports a long-term yield for the Beaumont Basin of 
8,560 AFY.  Extraction within the basin is limited to a long-term average of 16,000 AFY 
(160,000 AF over 10 years).  During the past four years, the Watermaster reports annual 
groundwater extractions in the basin that range from 14,100 AFY to 19,300 AFY.  Yucaipa 
Valley Water District pumping from the Beaumont basin was approximately 527 AFY during FY 
2008/2009   

The adjudication of the Beaumont Basin has defined overlying and appropriator pumping rights 
and also allows for supplemental water to be stored and recovered from the basin.  The 
Beaumont Basin, under this adjudication, is considered to be in a condition of overdraft with 
assigned maximum annual overlying production rights of 8,650 acre-feet.  The YVWD has a 
right to an operating yield of 2,552 AFY from the Beaumont Basin, which consists of 381 AF of 
appropriative right and 2,173 AF of Controlled Overdraft and Supplemental Water Recharge 
Allocation.  YVWD can deliver amounts in addition to the 2,552 AF as supported from overlying 
water right holders.  

2.2.6 Chino Subbasin (DWR 8-2.01) 
The San Timoteo Subbasin is entirely outside of the Valley District service area, but is one of 
the sources used by WVWD.  The Chino Subbasin lies in the southwest corner of San 
Bernardino County.  The Chino Subbasin is bordered to the east by the Rialto-Colton fault.  In 
the other three directions, the Chino Subbasin is ringed by impermeable mountain rock, the San 
Gabriel Mountains to the north, the Jurupa Mountains and Puente Hills to the south and 
southwest.  Average annual precipitation across the basin is 17 inches.  This part of the San 
Bernardino Valley is drained by San Antonio Creek and Cucamonga Creek southerly to the 
Santa Ana River (DWR 2003). 

On January 2, 1975, several Chino Basin producers filed suit in California State Superior Court 
for San Bernardino County (the "Court") to settle the problem of allocating water rights in the 
Chino Basin. On January 27, 1978, the Court entered a judgment in Chino Basin Municipal 
Water District v. City of Chino et. al. adjudicating water rights in the Chino Basin and 
establishing the Chino Basin Watermaster.  The Judgment adjudicated all groundwater rights in 
Chino Basin and contains a physical solution to meet the requirements of water users having 
rights in or dependent upon the Chino Basin.  The Judgment also appointed the Watermaster to 
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account for and implement the management of the Chino Basin. The Judgment declared that 
the initial operating safe yield of the Chino Basin is 145,000 acre feet per year.  The Basin is 
managed through implementation of the Chino Optimum Basin Management Plan (Appendix C).  
Per the Judgment, West Valley Water District has a minimum of approximately 1,000 AFY of 
extraction rights.  Extractions above that amount must be replenished with SWP water through a 
program with the Chino Basin Watermaster.  

2.3 Local Water Management 

2.3.1 Western Judgment 
The Western Judgment, entered simultaneously with the Orange County Judgment, settled 
rights within the upper Santa Ana River watershed to ensure that those resources would be 
sufficient to meet the flow obligations in the lower Santa Ana River watershed set by the Orange 
County Judgment (Western Municipal Water District of Riverside County v. East San Bernardino 
County Water District, Superior Court of Riverside County, Case No. 78426 [April 17, 1969]).  
Toward this end, the Western Judgment generally provides for: 

• A determination of safe yield of the SBBA; 

• Establishment of specific amounts 64,872 acre-feet of water that can be extracted from 
the SBBA by plaintiff parties (parties in Riverside County).  This is equal to 27.95 percent 
of safe yield (safe yield is set at 232,100 AFY, 27.95 percent of this is 64,872 AF); 

• An obligation of Valley District to provide replenishment for any extractions from the 
SBBA by non-plaintiffs (entities in the Valley District service area) in aggregate in excess 
of 72.05 percent of safe yield (safe yield is set at 232,100 AFY, 72.05 percent of this is 
167,228 AF); 

• An obligation of Western Municipal Water District of Riverside County (Western) to 
replenish the Colton and Riverside basins if extractions for use in Riverside County in 
aggregate exceed certain specific amounts; and 

• An obligation of Valley District to replenish the Colton and Riverside basins if water 
levels are lower than certain specific water level elevations in specified wells. 

The Western Judgment identifies regional representative agencies to be responsible, on behalf 
of the numerous parties bound thereby, for implementing the replenishment obligations and 
other requirements of the judgment.  The representative entities for the Western Judgment are 
Valley District and Western.  Valley District acts on behalf of all defendants dismissed from the 
Western Judgment, and similarly, Western acts on behalf of the Plaintiffs and other dismissed 
parties within the Western service area.  Plaintiff parties with specific rights to produce 
27.95 percent of the safe yield from the SBBA are the City of Riverside, Riverside Highland 
Water Company, Meeks & Daley Water Company, and the Regents of the University of 
California.   

The Western Judgment contemplates that the parties will undertake “new conservation” which is 
defined as any increase in replenishment from natural precipitation which results from operation 
of works and facilities not in existence as of 1969, other than works installed to offset losses 
from flood control channelization.  The Western Judgment specifies that the parties to the 
Judgment have the right to participate in any new conservation projects, provided they pay the 
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appropriate share of the cost.  The net effect of new conservation is an increase in pumping 
rights by the Plaintiffs and “credits” for the non-Plaintiffs.  A copy of the Western Judgment is 
provided in Appendix C.  

2.3.2 Orange County Judgment 
In 1963, the Orange County Water District (OCWD) filed suit against substantially all water 
users in the area tributary to Prado Dam seeking adjudication of water rights on the Santa Ana 
River.  The litigation ultimately involved over 4,000 served water users and water agencies, the 
four largest of which were OCWD, Valley District, Western, and the Chino Basin Municipal 
Water District (now the Inland Empire Utilities Agency).  Given the magnitude of the potential 
litigation, these four districts and other parties developed a settlement that was approved by the 
Orange County Superior Court in a stipulated judgment entered on April 17, 1969.  Orange 
County Water District v. City of Chino et. al., Case No. 117628 (Orange County Judgment). The 
Orange County Judgment imposes a physical solution that requires parties in the upper Santa 
Ana River watershed to deliver a minimum quantity of water to points downstream including 
Riverside Narrows and Prado Dam.  A provision of the Orange County Judgment related to 
conservation establishes that, once the flow requirements are met, the Upper Area parties “may 
engage in unlimited water conservation activities, including spreading, impounding, and other 
methods, in the area above Prado Reservoir.”  The Orange County Judgment is administered 
by the five member Sana Ana River Watermaster that reports annually to the court and the four 
representative agencies.  Valley District, the Inland Empire Utilities Agency, and Western 
nominate one member each to the Watermaster, OCWD nominates two members, and 
members are appointed by the court.  A copy of the Orange County Judgment is provided in 
Appendix C. 

2.3.3 1961 Rialto Basin Decree 
The Rialto Basin Decree was described previously in Section 2.2.2.  A copy of the Rialto Basin 
Decree is provided in Appendix C. 

2.3.4 Seven Oaks Accord 
On July 21, 2004, Valley District, Western, the City of Redlands, East Valley Water District, Bear 
Valley Mutual Water Company, Lugonia Water Company, North Fork Water Company, and 
Redlands Water Company signed a settlement agreement known as the Seven Oaks Accord 
(Accord).  The Accord calls for Valley District and Western to recognize the prior rights of the 
water users for a portion of the natural flow of the Santa Ana River.  In exchange, the water 
users agree to withdraw their protests to the water right application submitted by Valley District 
on behalf of itself and Western.  All the parties to the Accord have agreed to support the 
granting of other necessary permits to allow Valley District and Western to divert water from the 
Santa Ana River.  By means of the Accord, Valley District agreed to modify its water right 
applications to incorporate implementation of the Accord.  Additionally, the Accord requires 
Valley District and Western to develop a groundwater spreading program in cooperation with 
other parties, “That is intended to maintain groundwater levels at the specified wells at relatively 
constant levels, in spite of the inevitable fluctuations due to hydrologic variation.”  In response, 
local agencies included groundwater management in the Upper Santa Ana River Integrated 
Regional Water Management Plan and have collectively prepared a Regional Water 
Management Plan annually since 2008.   
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2.3.5 Integrated Regional Water Management Plan  
The 2007 Upper Santa Ana River Integrated Regional Water Management Plan (IRWMP) is 
consistent with the content and requirements of the Groundwater Management Planning Act of 
2002.  The IRWMP contains three Basin Management Objectives: 

1. Maximize conjunctive use and increase ability collect and recharge storm and flood 
flows; 

2. Reduce risk of liquefaction; and  

3. Protect groundwater quality. 

The IRWMP includes a multi-step process which results in an annual SBBA Management Plan:   

1. Collect groundwater data (groundwater levels, water quality, storage). 

2. Evaluate compliance with Judgments, accords, and agreements 

3. Choose water spreading targets 

4. Choose water extraction targets 

5. Draft Annual management plan, entitled Regional Water Management Plan, for approval 
by the Valley District and Western Board of Directors 

6. Recommend any new projects to help achieve objectives 

The 2007 IRWMP is included in Appendix E. 
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2.3.6 Annual Regional Water Management Plan  
The IRWMP stakeholders formed the Basin Technical Advisory Committee (known as the 
BTAC) to develop the annual water management plan.  Participation in the BTAC is open to any 
interested agency.  The agencies currently participating in the BTAC are: 

Western  City of Loma Linda 

City of Riverside  City of Redlands 

Valley District  East Valley Water District 

Bear Valley Mutual Water Company  West Valley Water District 

San Bernardino Municipal Water 
Department 

 San Bernardino Valley Water 
Conservation District 

Yucaipa Valley Water District  San Bernardino County Flood 
Control District 

The BTAC works cooperatively and strives to make decisions by consensus.  The 2 2010 
Regional Water Management Plan is included in Appendix E. 

2.3.7 Settlement Agreement with San Bernardino Valley Water 
Conservation District 

Within the settlement agreement dated August 9, 2005, Valley District, Western, and the San 
Bernardino Valley Water Conservation District entered into a settlement agreement whereby the 
agencies will work cooperatively to develop an annual groundwater management plan.  Since 
both parties are members of the BTAC, this requirement is being met by the BTAC’s Regional 
Water Management Plan which largely emphasizes groundwater management.  

2.4 Transfers, Exchanges, and Groundwater Banking Programs 

2.4.1 Transfers and Exchanges 
Transfers and exchanges are discussed in chapters for each individual agency. 

2.4.2 Groundwater Banking Programs 
Multiple agencies within the Valley District service area artificially recharge water for later use.  
Valley District and the San Bernardino Valley Water Conservation District are the primary 
recharge agencies for the SBBA.   

Valley District cooperates in a program to help replenish groundwater, using both SWP water 
and local runoff.  Valley District takes delivery of SWP supplies at the Devil Canyon Power Plant 
Afterbay.  Water can then be conveyed westward and/or eastward to various spreading 
grounds.  Valley District has been conducting groundwater recharge activities in the SBBA since 
1972.  The San Bernardino Valley Water Conservation District and its predecessors have 
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conducted water conservation (groundwater recharge) activities since 1912 in areas that overlie 
the SBBA.   

The IRWMP explored conjunctive use scenarios and concluded that they were feasible, given 
the construction of additional facilities.  However, it also states any future conjunctive use 
projects would need to be analyzed prior to implementation to ensure compliance with the terms 
and conditions of the various existing Judgments, decrees, and agreements.  

2.5 Local Water Supply Reliability 

2.5.1 Known Groundwater Contaminant Plumes  
In the past, the SBBA was affected by four groundwater contaminant plumes.  Plumes in the 
basin include (1 and 2) the Newmark and Muscoy plumes near the Shandin Hills, which are 
Superfund sites with Trichloroethylene (TCE) and Tetrachloroethylene (PCE); (3) the Norton 
TCE and PCE plume, and (4) the Crafton-Redlands plume, with TCE and lower levels of PCE 
and debromochloropropane (DBCP).  The Rialto and Colton areas are currently affected by both 
perchlorate and Methyl Tertiary Butyl Ether (MTBE) contamination.  Table 2-5 provides a 
summary of known contaminant plumes. 

TABLE 2-5 
SUMMARY OF KNOWN CONTAMINANT PLUMES 

Name Constituent(s) Location 
Newmark TCE, PCE Northwestern portion City of San Bernardino 
Muscoy TCE, PCE Northwestern portion City of San Bernardino 
Norton TCE, PCE Southwest of San Bernardino International Airport 
Crafton-Redlands TCE, Perchlorate Cities of Redlands and Loma Linda 
Rialto Perchlorate City of Rialto 
North Riverside MTBE Cities of Rialto and Colton 
 

2.5.1.1 Newmark and Muscoy Plumes 
In 1980, the State of California Department of Health Services discovered and investigated 
dissolved-phase chlorinated volatile organic compounds (VOCs) contaminants in several 
municipal water supply wells within the northern San Bernardino/Muscoy region.  Following this 
discovery, several investigations were conducted to identify potential sources of the VOC 
contamination.  On March 30, 1989, the United States Environmental Protection Agency (EPA) 
placed this region on the National Priorities List, releasing federal funds to investigate and clean 
up the area, now identified as the Newmark Groundwater Contamination Superfund Site 
(Newmark Superfund Site).  The EPA initiated the Remedial Investigation/Feasibility Study 
process for the Newmark Superfund Site in 1990, focusing entirely on the Newmark plume. 
Earlier investigations indicated the area contained a second groundwater contamination plume, 
referred to as the Muscoy plume.  Further investigation indicated both plumes emanate from the 
same area northwest of the Shandin Hills, suggesting contaminants contributing to the 
Newmark and Muscoy plumes may have originated from the same source.  In 1992, the EPA 
expanded the Newmark Superfund Site Remedial Investigation to include the Muscoy plume 
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after concluding the two plumes likely originated from the same source area.  EPA has reported 
the primary suspected source of VOCs in the Newmark and Muscoy plumes is the former Camp 
Ono army base. 

The principal contaminants identified in investigations since 1980, and the main contaminants of 
concern, are PCE and TCE.   

Under the federal Superfund Program, the EPA has implemented cleanup of these plumes and 
facilities are operated by the City of San Bernardino.  The Newmark treatment system consists 
of two separate extraction well networks: (1) the Newmark North facilities and (2) the Newmark 
Plume front.  The Newmark North facilities are located in the northwestern portion of the 
Newmark plume to inhibit further downgradient migration of contaminated groundwater along 
the north side of the Shandin Hills through a narrow gap between bedrock outcroppings and the 
San Andreas Fault.  Extracted groundwater is treated using seven, pairs of 20,000-pound 
granular activated carbon (GAC) vessels referred to as the Newmark North Treatment Plant.  
The Newmark North facilities also include five monitoring well clusters to monitor water levels 
and VOCs for evaluating the effectiveness of the Newmark North extraction well network.   

The second network, referred to as the Newmark Plume Front, is located along the leading 
edge of the Newmark plume to protect uncontaminated portions of the aquifer.  Water extracted 
from this network is treated using eight, pairs of 20,000-pound GAC vessels located at the 
Waterman Treatment Plant.  The Newmark Plume Front facilities also include six monitoring 
well clusters used to monitor water levels and VOCs for evaluating the effectiveness of the 
Newmark Plume Front extraction well network (SBMWD 2010). 

An extraction system consisting of six additional extraction wells, referred to as the Muscoy 
plume extraction well network, has been installed in the downgradient area of the Muscoy 
plume.  Five of the extraction wells began preliminary operations in April 2005.  An additional 
extraction well was installed to address capture deficiencies in the shallow aquifer and began 
operations in May 2007.  The Muscoy plume extraction well network is located up gradient of 
the leading edge of dissolved VOCs in groundwater to inhibit further migration of VOCs to the 
south.  Extracted water from the six extraction wells is treated using 12 pairs of 30,000-pound 
granular GAC vessels located at the 19th Street Treatment Plant.  The Muscoy plume facilities 
also include eight monitoring well clusters to monitor water levels and VOCs for evaluating the 
effectiveness of the Muscoy plume extraction well network. 

As described earlier, the City of San Bernardino operates and maintains the Newmark and 
Muscoy plume treatment networks.  The City does so as party to a consent decree lodged with 
the United States District Court, Central District of California, Western Division (Court), on 
August 18, 2004.  The Consent Decree requires the City of San Bernardino to implement an 
ordinance to ensure that activities occurring in the management zone do not interfere or cause 
pass-through of contaminants from the Newmark and Muscoy plumes.  The City of San 
Bernardino Ordinance No. MC-1221, approved in March 2006, establishes the management 
zone boundaries within the City of San Bernardino for water spreading and water extraction 
activities.  A permit from the City of San Bernardino pursuant to the provisions outlined in the 
ordinance must first be obtained for any spreading (artificial recharge) or extracting (well 
pumping) within the Management Zones, as defined in the ordinance.   

Following treatment, water extracted by the plume treatment networks is used to supplement 
SBMWD’s water supply.  It appears the cleanup efforts will be adequate to protect 32 down 
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gradient wells.  Based on current conditions the Newmark and Muscoy plumes are not 
anticipated to affect SBBA water supply reliability.  However, water quality issues are constantly 
evolving.  Agencies of the San Bernardino Valley will continue to take action to protect and treat 
supply when needed, but it is well recognized water quality treatment can have significant costs. 

2.5.1.2 Norton Plume 
The Norton Plume, located just to the southwest of the San Bernardino International Airport 
(formerly Norton Air Force Base) consists primarily of TCE and PCE.  In the past, the plume had 
impaired 10 wells owned by the City of Riverside and the City of San Bernardino.  Cleanup 
efforts by the Air Force, consisting of soil removal, soil gas extraction, and groundwater 
treatment, have significantly reduced this plume.  The treatment plant now operates in a 
standby mode (SAWPA 2002).  Monitoring of contaminants continues, but the Santa Ana 
Regional Water Quality Control Board (RWQCB) has issued site closure, meaning the RWQCB 
believes the corrective action plan for the site has been satisfactorily implemented (personal 
communication K. Saremi, Santa Ana Regional Water Quality Control Board, 3/29/2011). 

Based on current conditions the Norton Plume is not anticipated to affect SBBA water supply 
reliability.  However, water quality issues are constantly evolving.  Agencies of the San 
Bernardino Valley will continue to take action to protect and treat supply when needed, but it is 
well recognized water quality treatment can have significant costs. 

2.5.1.3 Crafton-Redlands Plume  
In the past, two commingled plumes, comprising the Crafton-Redlands plume, impacted water 
supply wells for the cities of Riverside, Redlands, and Loma Linda, including Loma Linda 
University wells.  One plume contains TCE and the other perchlorate; both were in the upper 
300 to 400 feet of groundwater.  TCE had been measured in water supply wells at over 
100 parts per billion (ppb), over 20 times the allowed maximum contaminant level (MCL) of 
5 ppb.  Currently, however, monitoring wells indicate concentrations are less than 1 micrograms 
per liter (µg/L) though, perchlorate has recently been observed as high as 70 parts per billion 
(ppb) near the former Lockheed site in one monitoring well.  As required by the Santa Ana 
Regional Water Quality Control Board, the Lockheed Martin Corporation (Lockheed): 

• Prepared a groundwater monitoring program.  Lockheed currently samples wells and 
system compliance points in accordance with the groundwater monitoring program 
approved on March 3, 2006.  Sampling for TCE and perchlorate is performed monthly 
and submitted to the Santa Ana RWQCB in monthly reports (Letter, Lockheed Martin to 
Santa Ana Regional Water Quality Control Board, March 11, 2011). 

• Prepares TCE and perchlorate distribution maps based on a comprehensive sampling 
event conducted annually in mid-summer.  The sampling event and other sampling 
events are used to calibrate the fate and transport hydraulic model. 

• Maintains a three-dimensional groundwater flow and transport model for the plume area. 

• Prepared a Remedial Action Plan. 

• Installed liquid phase granulated activated carbon and/or ion exchange (IX) treatment at 
three City of Riverside Regional Treatment Facilities and two wellheads to facilitate 
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plume containment and mass removal, to meet drinking water requirements, and 
maintain beneficial use of the water resource. 

• Installed IX treatment for Loma Linda University’s Anderson Wells No. 2 and 3.  
Treatment at Anderson Well No. 3 is no longer necessary because the perchlorate 
concentration is less than 4 μg/L. 

• Installed an arsenic treatment system capable of treating up to 3,000 gallons per minute 
(gpm) from the City of Loma Linda’s Mountain View #3 and/or #5 (wells drilled by 
Lockheed to replace capacity of wells that were impacted by perchlorate and TCE).  

• Lockheed, along with the City of Loma Linda, have completed two new wells, 
Richardson #5 and Mountain View #6.  A new treatment plant (Richardson Treatment 
Plant) consisting of liquid phase granulated activated carbon and IX treatment is under 
construction to treat the water produced from the newly installed Richardson #5 and 
Mountain View #6 wells. These wells will aid in plume containment and perchlorate and 
TCE mass removal. 

• Lockheed and the City of Redlands recently installed IX treatment at the city’s Rees well.  
Monitoring performed by Lockheed upgradient of the Rees well has indicated a small 
perchlorate plume.   

Monitoring data for two wells operated by the City of Redlands has indicated increasing 
perchlorate concentrations; however, the water produced is below the MCL of 6 μg/L.  A small 
perchlorate plume has also been identified near the City of Redlands Agate #2 well.  Redlands 
and Lockheed are in the process of constructing additional treatment. 

Based on current conditions and the fact that treatment is installed and other measures are 
being constructed, the Redlands-Crafton Plume is not anticipated to affect SBBA water supply 
reliability.  However, water quality issues are constantly evolving.  Agencies of the San 
Bernardino Valley will continue to take action to protect and treat water supplies when needed, 
but it is well recognized water quality treatment can have significant costs.    

2.5.1.4 Rialto Area Perchlorate Plume 
Since 2002, the Santa Ana RWQCB has been conducting an investigation of groundwater 
contamination in the area of the City of Rialto.  The focus of the investigation has been facilities 
located on a 160-acre site in Rialto.  The site has also been designated as a Superfund site by 
the US EPA.  In 2005 the Santa Ana RWQCB Executive Officer issued a Cleanup and 
Abatement Order and subsequent amendments naming a number of responsible parties.  Since 
that time, the Cleanup and Abatement Order has been the subject of challenges in petitions filed 
by entities named as parties responsible for the contamination.  The ongoing legal wrangling 
and persistent chemical contamination by TCE, perchlorate, and nitrates has required both 
WVWD and the City of Rialto to avoid use of certain wells and certain water sources. 

WVWD and the City of Rialto have planned and designed a wellhead treatment system to 
protect local groundwater supplies.  The wellhead treatment system will use a fluidized bed 
biological treatment system to breakdown perchlorate to chloride, and nitrate to nitrogen gas.  
The system will treat groundwater at a rate of about 2,000 gallons per minute.  WVWD and the 
City plan to treat groundwater pumped from two existing wells: Rialto Well No. 6 and WVWD 
Well No. 11.  The Groundwater Wellhead Treatment System Project represents a scientific first 
in California; utilizing a state-approved biological treatment process employing micro-organisms 
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to destroy the perchlorate and other contaminants in drinking water and minimize the need for 
waste handling and disposal. Construction on the Groundwater Wellhead Treatment System 
Project is anticipated to start in May 2011. 

The Groundwater Wellhead Treatment System Project will allow WVWD to restore a portion of 
its groundwater basin supply.  Given the treatment to be provided by the Groundwater Wellhead 
Treatment System Project, the Rialto Area Perchlorate Plume is not anticipated to further 
negatively affect WVWD supply.  However, water quality issues are constantly evolving.  
Agencies of the San Bernardino Valley will continue to take action to protect and treat supply 
when needed, but it is well recognized that water quality treatment can have significant costs.  

2.5.1.5 North Riverside Basin MTBE Contamination 
In 1988 the California Regional Water Quality Control Board, Santa Ana Region issued a 
Cleanup and Abatement Order to the SFPP Colton Fuel Terminal (owned by Kinder Morgan) 
located in Bloomington, California.  The Terminal which is located just south of the I-10 freeway 
on the east side of Riverside Avenue is a bulk petroleum storage and distribution facility which 
was built in the 1950s.  It currently occupies 82 acres and contains 32 refined petroleum product 
tanks and fuel-loading racks where transport tanker trucks are filled. 

In response to the Cleanup and Abatement Order a monitoring and extraction well network for 
the Terminal was constructed.  It consists of 131 wells in and around the Terminal as well as 14 
soil vapor extraction wells.  The site samples for Benzene, methyl tertiary butyl ether (MTBE) 
and tertiary butyl alcohol (TBA). 

WVWD has identified that a few wells, located near the Terminal are vulnerable to MTBE 
contamination.  Two WVWD wells are located south of the Terminal.  Wells No. 40 and 41 are 
sampled monthly.  No MTBE has been detected in these wells or any other WVWD Wells. 

WVWD will continue to monitor MTBE in its wells.  Existing technologies are available to treat 
groundwater affected by MTBE (air stripping, granulated activated carbon, biofiltration, 
advanced oxidation processes).  For these reasons, MTBE is not anticipated to create a long-
term effect on water supplies.  It is recognized however, that treatment of supplies can have 
significant costs and delay the full use of a supply source.  

2.5.2 Salinity Objectives - SBBA 
The 1995 Water Quality Control Plan for the Santa Ana River Basin, as amended in 2004, 
contains water quality objectives for nitrogen and total dissolved solids (collectively called 
“Salinity Objectives”) in groundwater.  These standards were set with the objective of protecting 
long-term conjunctive use of the basin.  In June 2007, multiple water entities in the Upper Santa 
Ana River watershed and the Santa Ana Regional Water Quality Control Board entered into a 
Cooperative Agreement to “Protect Water Quality and Encourage the Conjunctive Uses of 
Imported Water in the Santa Ana River Basins.”  The Cooperative Agreement is intended to 
allow parties that recharge imported water within the Santa Ana Region to continue recharge 
while monitoring and improving groundwater basin quality.  Specifically the Cooperative 
Agreement requires parties that undertake groundwater recharge with imported water to: 

• collect data on ambient water quality in each groundwater management zone; 
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• track the amount and quality of imported water recharged in each groundwater 
management zone; 

• project ambient water quality in each groundwater management zone for the subsequent 
20 years; and  

• report the data described above every three years. 

As part of the 2007 IRWMP, entities in the San Bernardino Area evaluated how and if nitrogen 
and total dissolved solids (TDS) levels could impact the ability to use imported water for 
recharge.  Modeling performed for the 2007 IRWMP found that historic yearly and monthly SWP 
nitrogen levels were always lower than the lowest ambient level in any of the groundwater 
management zones.  Thus nitrogen is not anticipated to limit the use of SWP water in the San 
Bernardino Valley.  However, review of SWP water quality data indicates that in some dry-year 
and multiple dry-year periods, SWP water TDS levels could exceed ambient groundwater TDS 
levels.  However, since SWP water project supplies would be limited in dry-periods to between 
12,300 to 35,900 AFY, and since TDS levels would be much lower during other times, the long-
term impacts are difficult to quantify.  In January 2008 Valley District entered into an agreement 
with the Santa Ana Regional Water Quality Control Board which requires the development of a 
water quality report every three years.  The intent of this report is to identify any potential water 
quality issues early on so they can be mitigated and to avoid any long-term impacts.     

At the current time, water quality is not expected to limit the use of SWP water.  However, water 
quality issues are constantly evolving.  Agencies of the San Bernardino Valley will continue to 
take action to protect and treat supply when needed, but it is well recognized water quality 
treatment can have significant costs.  

2.5.3 Inland Empire Brine Line 
The Inland Empire Brine Line (formerly “Santa Ana Regional Interceptor, SARI”) was built over a 
period of 25 years (1975-2000) to collect and transport industrial brine that could not be treated 
at local (inland) wastewater treatment facilities.  The Brine Line runs from the City of San 
Bernardino to a point just downstream of the Prado Dam.  Another branch of the Brine Line runs 
from Lake Elsinore northwesterly until joining the Brine Line.  The two branches combine into 
one branch and extend through Orange County to an ocean outfall.  In all the SARI is 93 miles 
long.  A thirteen mile connection to the Brine Line is being constructed by YVWD (SAWPA 
2010).  The Brine Line is a tremendous asset to the Valley District service area by enabling the 
transport of salts out of the area.   

2.5.4 Chino and Yucaipa Basins Salts 
The buildup of TDS in groundwater and nitrogen levels are on-going water quality challenges in 
the Chino and Yucaipa basins.  Despite the construction and operation of the Inland Empire 
Brine Line, a salt imbalance remains.  Modeling performed by the Santa Ana Watershed Project 
Authority has indicated that water from the Chino and Yucaipa basins could consistently exceed 
the 500 mg/L secondary MCL in the future if mitigation measures are not taken.1 

                                                 
1 EPA has established National Secondary Drinking Water Regulations.  EPA does not enforce these "secondary 

MCLs."  They are established only as guidelines to assist public water systems in managing their drinking water 
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The Salinity Management Plan (SAWPA 2010) identifies potential long-term options to address 
the need for additional salt removal, including: 

• Best management practices, source control measures aimed at reducing salt mass 
balances that would otherwise be discharged to ground or surface waters, or introduced 
into the wastewater stream.  Examples include: eliminating salt-based domestic water 
softening devices, promoting the use of low-salt detergents, addressing salt runoff, and 
implementing pre-treatment programs.  

• Desalters for water supply:  Increase the amount of water desalted so as to create 
blended water with salinity less than 500 mg/L.  

• Desalters for wastewater:  Avoid adding salt to groundwater by adding desalination to all 
or a portion of the wastewater effluent stream. Providing advanced treatment to 
secondary effluent would also increase the possibility of reusing the effluent, including 
indirect potable water reuse via groundwater recharge or surface storage augmentation.  

• Brine concentration.  Increase the efficiency of desalters to limit the amount of liquid 
waste included in the brine stream entering the SARI.   

WVWD can pump water from the Chino Basin.  YVWD can pump water from the Yucaipa Basin.  
Both these agencies recognize that groundwater from these basins may require treatment for 
TDS and nitrates. 

2.5.5 Summary of Water Quality Impacts on Supply Reliability 
As described in the pages above, water quality is a concern in the San Bernardino Valley which 
the water agencies monitor, track, and implement treatment as necessary.  In addition to the 
groundwater plumes described above, there are other contaminants in the basin, including but 
not limited to nitrate and DBCP, which can require costly treatment.  There are also emerging 
contaminants and new water quality regulations which could impact the ability of water 
purveyors to meet customer demands without potentially expensive treatment.  Based on 
current conditions and knowledge, water quality is not anticipated to affect regional water supply 
reliability (Table 2-6).  However, water quality issues are constantly evolving.  It is well 
recognized water quality treatment can have significant costs. 

                                                                                                                                                             
for aesthetic considerations, such as taste, color and odor.  These contaminants are not considered to present a 
risk to human health at the secondary MCL. 
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TABLE 2-6 
CURRENT AND PROJECTED WATER SUPPLY CHANGES DUE TO  

WATER QUALITY-PERCENTAGE CHANGE 

Water Source 2010 2015 2020 2025 2030 2035 
Groundwater 0% 0% 0% 0% 0% 0% 
Imported 0% 0% 0% 0% 0% 0% 
Recycled Water 0% 0% 0% 0% 0% 0% 
Local Surface Water 0% 0% 0% 0% 0% 0% 

 

2.6 Planned Water Supply Projects and Programs 

2.6.1 Seven Oaks Supply 
Valley District and Western jointly filed two applications with the State Water Resources Control 
Board to appropriate water from the Santa Ana River, made available through the construction 
of Seven Oaks Dam.  Two permits to begin diversion were issued by the State Water 
Resources Control Board in July 2010 and Valley District and Western also diverted water 
under “temporary” permits issued by the State Water Resources Control Board in February 
2008.  It was estimated that up to 200,000 AF could be available in very wet years, with an 
annual average of between 10,800 and 27,000 AF.  The proposed project has the following 
main components: (i) the direct diversion of water from the Santa Ana River, (ii) regulatory 
storage of water in Seven Oaks Reservoir, (iii) the use of existing facilities (generally pipelines 
and surface water storage facilities but including the use of underground storage basins), and 
(iv) the construction of various conveyance facilities (generally pipelines) to move water from the 
Santa Ana River and Seven Oaks Reservoir to retail purveyors or to underground storage 
basins and surface storage facilities.  Table 2-7 reflects anticipated yield from the Seven Oaks 
Supply in an average, dry, and multiple dry year.  Estimates of yield have been derived from 
modeling prepared as part of Valley District and Western’s water rights application to the State 
Water Resources Control Board (Valley District/Western 2007). 

2.6.2 Conjunctive Use Strategies 
Building upon work performed as part of the 2007 IRWMP, agencies in the San Bernardino 
Valley are evaluating additional conjunctive use in the SBBA.  As part of the 2007 IRWMP, the 
following activities were undertaken during the planning process to: 

• Assess baseline groundwater conditions 

• Develop operational strategies for management of groundwater basins, including 
groundwater levels and quality considerations 

• Develop groundwater production and artificial recharge strategies 

• Develop a groundwater monitoring plan for collection, storage, and use of groundwater 
level and quality data, as well as assessment of the groundwater management 
strategies and their impacts on groundwater levels. 
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These efforts were enhanced by the development and refinement of a groundwater model for 
the SBBA.  The key model outputs include groundwater levels, groundwater flow direction, and 
water quality.  The model is a tool to design appropriate levels of groundwater conjunctive 
management while meeting the stated Basin Management Objectives. 

Various conjunctive use strategies were evaluated including additional recharge of 40,000 AF, 
90,000 AF, and 140,000 AF.  Modeling studies have indicated that additional recharge is 
feasible, but will require additional recharge basins, new wells, and new pipeline facilities.  
Modeling studies have also indicated that: 

• A 40,000 AF conjunctive use program could yield 40,000 AF in a single dry year and 
100,000 AF during a 3-year drought 

• A 90,000 AF conjunctive use program could yield 120,000 AF in a single dry year and 
320,000 AF over a 3-year drought. 

• A 140,000 AF conjunctive use program could yield 160,000 AF in a single dry year and 
420,000 AF over a 3-year drought.  

Before undertaking these additional recharge programs it will be necessary to confirm model 
assumptions, confirm that operations will be consistent with all applicable groundwater 
management plans, judgments, decrees, and agreements.  In addition, it will be necessary to 
plan, design, and build additional groundwater recharge facilities, wells, treatment facilities, and 
conveyance pipelines.  Because these conjunctive use strategies are still in the planning stages, 
in Table 2-7, it is conservatively assumed in this Plan that there is no additional yield from these 
programs in the immediate future.   

TABLE 2-7 
PLANNED WATER SUPPLY PROJECTS (AFY) 

Project Name 
Wet-Year 

Yield 
Normal-

Year Yield 
Single-Dry 
Year Yield 

Multiple-Dry Water Year Yield 
Year 1 Year 2 Year 3 Year 4 

Seven Oaks Supply 200,000 10,800 0 0 0 0 0 
Conjunctive Use 
Strategies 

(a) (a) (a) (a) (a) (a) (a) 

Note:  (a)  This program is currently in the planning stages. 

2.7 Development of Desalination 

2.7.1 Opportunities for Brackish Water and/or Groundwater 
Desalination 

Desalination, or desalting, is a process to create fresh water from water containing higher salt 
levels.  Desalination can use a thermal distillation process or a membrane process (such as 
electrodialysis or reverse osmosis).  All desalination processes produce a brine waste stream 
that must be disposed.  The need for brackish groundwater desalting is somewhat limited in the 
San Bernardino Valley.  While elevated salts are a concern in the groundwater basins of the 
Western Judgment (SBBA, Rialto-Colton, Riverside), average TDS levels in all of these basins 
are currently below 500 mg/L (DWR 2003).  However, elevated salts are an issue for retailers 
that overlie the San Timoteo Groundwater Basin and agencies in this basin are considering 
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implementing desalter operations.  The area is fortunate to have a brine line which can transport 
non-reclaimable waste, by gravity, from the City of San Bernardino Wastewater Treatment Plant 
to the Orange County Sanitation District’s treatment plant.  

2.7.2 Opportunities for Seawater Desalination 
Seawater desalination would require two major components:   

(1) The development or financial contribution to a seawater desalination facility and 
associated facilities (e.g., brine disposal facility); and  

(2) The exchange of a like amount of SWP water for the amount of water desalted.     

The development of (or financial participation in) a new seawater desalination project, while 
costly, is being investigated by other wholesale and retail water agencies in southern California.  
Because the San Bernardino Valley is an inland area, in order for desalination to work it would 
be necessary for agencies in the San Bernardino Valley to join with other water purveyors in the 
development of a coastal desalination facility and then receive water from the SWP supplies of 
other participants via an exchange.  It is not cost-effective for the San Bernardino Valley to 
receive direct delivery of desalted ocean water.   

Seawater desalination is an alternative that is technically viable.  However, production and 
treatment costs have historically been several times higher than those of SWP costs and 
conventional treatment.   

The Municipal Water District of Orange County has estimated that ocean desalination will cost 
$1,300 per AF (May 2010), not including treatment, conveyance, and storage costs.  This cost is 
several times greater than groundwater costs of the various agencies in the San Bernardino 
Valley ($150 to $330 per AF) and is higher than SWP costs (approximately $500 per AF in 
2010).  San Bernardino agencies will continue to evaluate the viability of desalinated water 
supplies. 

2.8 Recycled Water 
The potential for recycled water use for each retailer is described in their respective chapters.  
Recycled water is being developed by individual agencies in the San Bernardino Valley.  
Further, to be consistent with the provisions of The Water Conservation Bill of 2009 (SBX7-7) 
use of recycled water must be tracked and accounted for by individual agency service area.  For 
these reasons, recycled water is not being treated as a regional water source in this UWMP.   

2.9 Anticipated Regional Water Supply Sources in Normal, Dry, 
and Multiple Dry Years 

Tables 2-8, 2-9, and 2-10 provide details on anticipated regional water supply sources in 
normal, dry, and multiple dry year periods.  

TABLE 2-8 
REGIONAL WATER SUPPLY - NORMAL YEAR (AF)  
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  2010 2015 2020 2025 2030 2035 
Surface Water 
SBBA Surface Water(a) 39,000  39,000  39,000  39,000  39,000  39,000  
Seven Oaks Supply 10,800  10,800  10,800  10,800  10,800  10,800  
Glen Oak 350  350  350  350  350  350  

Sub-Total Surface Water 50,150  50,150  50,150  50,150  50,150  50,150  
Groundwater 
SBBA Groundwater(a) 193,100  193,100  193,100  193,100  193,100  193,100  
SBBA- Return Flows Extraction 
above the Safe Yield(b) 10,300  10,300  13,700  19,300  23,600  27,200  

Rialto-Colton Groundwater 17,675  17,675  17,675  17,675  17,675  17,675  
Riverside North Groundwater 9,000  9,000  9,000  9,000  9,000  9,000  
Yucaipa, Beaumont, San Timoteo 
Groundwater Supplies 12,100  16,100  17,700  17,700  17,700  17,700  

Chino 0 0 3,000  3,000  3,000  3,000  
Sub-Total Groundwater 242,175  246,175  254,175  259,775  264,075  267,675  

SWP Water  
Direct Deliveries 21,790  23,890  25,390  26,990  27,090  27,090  
SWP Storage(c) 39,770  37,670  36,170  34,570  34,470  34,470  

Sub-Total SWP Water(d) 61,560  61,560  61,560  61,560  61,560  61,560  
Total All Supplies(e) 353,885  357,885  365,885  371,485  375,785  379,385  

Notes: 
(a) The San Bernardino Basin is managed whereby total safe yield is a combination of Surface Water and 

Groundwater totaling 232,100 AFY.   
(b) Estimated based on demands. 
(c) Assumes SWP Water is stored in wet years so that it can supplement lower deliveries of SWP water in dry years. 
(d) Does not include SWP water from San Gorgonio Pass Water Agency from YVWD. 
(e) Does not include recycled water as this is considered to be a local rather than regional source. 
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TABLE 2-9 
REGIONAL WATER SUPPLY - SINGLE-DRY YEAR (AF) 

  2010 2015 2020 2025 2030 2035 
Surface Water 
SBBA Surface Water (a),(b) 21,500  21,500  21,500 21,500  21,500 21,500 
Seven Oaks Supply (c) 0  0 0 0 0 0 
Glen Oaks 175 175 175 175 175 175 

Sub-Total Surface Water  21,675  21,675  21,675  21,675  21,675   21,675  
Groundwater 
SBBA Groundwater(a) 210,600  210,600  210,600  210,600  210,600  210,600  
SBBA- Return Flows Extraction 
above the Safe Yield(d) 11,300  11,300  15,100   21,200   26,000  29,900  

Rialto-Colton Groundwater 17,675  17,675  17,675  17,675   17,675  17,675  
Riverside North Groundwater 9,000  9,000  9,000  9,000 9,000  9,000  
Yucaipa, Beaumont, San Timoteo 
Groundwater Supplies 11,500  11,500  13,100  14,700  14,700  14,700  

Chino 0 0 3,000  3,000  3,000  3,000  
Sub-Total Groundwater 260,075  260,075  268,475  276,175  280,975  284,875  

SWP Water  
SWP Deliveries(e) 13,338  13,338  13,338  13,338  12,312  12,312  
SWP from Storage(f) 48,222  48,222  48,222  48,222  49,248  49,248  

Sub-Total SWP Water (g) 61,560   61,560  61,560  61,560    61,560  61,560  
Total All Single-Dry Year 

Supplies(h) 343,310  343,310  351,710  359,410  364,210  368,110  
Notes: 
(a)  The San Bernardino Basin is managed whereby total safe yield is a combination of Surface Water and Groundwater totaling 

232,100 AFY.  A decrease in available surface water in any given year does not change available yield from the basin.   
(b)  Based on runoff records for Lytle Creek, single-dry water year for SBBA surface water is assumed to be year 1990, with 

runoff 55% of normal. 
(c)  Based on runoff at USGS gage 11510500, single-dry water year for water in this portion of the Santa Ana River is assumed 

to be year 1990, with runoff 0% of normal. 
(d)  Estimated based on demands. Past demands have increased 6-12 percent during dry periods.  For this analysis it is 

estimated that demands will increase 10% during dry periods. 
(e)  Single-Dry Year SWP supplies assumed to be 13% of Table A allocation in years 2010 to 2012 and 12% of Table A 

allocation in years 2030 to 2035. 
(f)  In a Normal Year, SWP water not used for direct deliveries is stored.  Therefore, it is assumed that in any year Valley 

District will have its long-term SWP supply (61,560 AF) available through a combination of SWP deliveries and SWP from 
storage. 

(g)  Does not include SWP water from San Gorgonio Pass Water Agency for YVWD. 
(h)  Does not include recycled water as this is considered to be a local rather than regional source. 
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TABLE 2-10 
REGIONAL WATER SUPPLY - MULTIPLE-DRY YEAR (AF) 

  2010 2015 2020 2025 2030 2035 
Surface Water 
SBBA Surface Water (a),(b) 23,400  23,400  23,400  23,400  23,400  23,400  
Seven Oaks Supply(c) 0    0    0    0    0    0  
Glen Oak 175  175  175  175  175  175  

Sub-Total Surface Water 23,575  23,575  23,575  23,575  23,575  23,575  
Groundwater 
SBBA Groundwater(a) 208,700  208,700  208,700  208,700  208,700  208,700  
SBBA- Return Flows Extraction above 
the Safe Yield(d) 11,300  11,300  15,100  21,200  26,000  29,900  

Rialto-Colton Groundwater 17,675  17,675  17,675  17,675  17,675  17,675  
Riverside North Groundwater 9,000  9,000  9,000  9,000  9,000  9,000  
Yucaipa, Beaumont, San Timoteo 
Groundwater Supplies 12,424  12,424  13,850  15,450  15,450  15,450  

Chino 0 0 3,000  3,000  3,000  3,000  
Sub-Total Groundwater 259,099  259,099  267,325  275,025  279,825  283,725  

SWP Water  
SWP Deliveries(e) 33,858  33,858  33,858  33,858  35,910  35,910  
SWP from Storage(f) 27,702  27,702  27,702  27,702  25,650  25,650  

Sub-Total SWP Water(g) 61,560  61,560  61,560  61,560  61,560  61,560  
Total All Multiple-Dry Year Supplies(h) 344,234  344,234  352,460  360,160  364,960  368,860  

Notes: 
(a)  The San Bernardino Basin is managed whereby total safe yield is a combination of Surface Water and Groundwater totaling 

232,100 AFY.  A decrease in available surface water in any given year does not change available yield from the basin.   
(b)  Based on runoff records for Lytle Creek, multi-dry water year for SBBA surface water is assumed to be years 2002 to 2004, 

with lowest runoff in that period 60% of normal. 
(c)  Based on runoff at USGS gage 11510500, multi-dry water year for water in this portion of the Santa Ana River is assumed to 

be year 1988-1990, with lowest annual runoff during this period 0% of normal. 
(d)  Estimated based on demands. Past demands have increased 6-12 percent during dry periods.  For this analysis it is estimated 

that demands will increase 10% during dry periods. 
(e)  Multi-Dry Year SWP supplies assumed to be 33% of Table A allocation in years 2010 to 2025 and 35% of Table A allocation in 

years 2030 to 2035. 
(f)  In a Normal Year, SWP water not used for direct deliveries is stored.  Therefore, it is assumed that in any year Valley District 

will have its long-term SWP supply (61,560 AF) available through a combination of SWP deliveries and SWP from storage. 
(g)  Does not include SWP Water from San Gorgonio Pass Water Agency for YVWD. 
(h)  Does not include recycled water as this is considered to be a local rather than regional source. 
 

2.10 Resource Maximization 
For many years, water agencies of the San Bernardino Valley have cooperated to develop 
studies and plans so as to maximize the use of available resources.  Studies and documents 
include the 2007 Integrated Regional Water Management Plan, the Annual Groundwater 
Management Plan as well as the development of extensive groundwater and surface water 
modeling tools.  Further, agencies in the San Bernardino Valley area have formed a group to 
study and address conservation needs in the San Bernardino Valley.  The group anticipates 
having a regional water conservation strategy developed by the end of 2011 and has already 
started regional conservation measures.  Examples are the (1) water conservation education 
program, (2) Weather Based Irrigation Controllers Program, (3) “climate appropriate” plant 
promotion with Home Depot stores and other stores and nurseries, and (4) water conservation 
demonstration garden and California State University San Bernardino.  These programs were 
developed by Valley District to help retailers with their conservation objectives.   
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